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I.  ISlfiCEOClION 


A  ceieral  guideline  for  the  Korean  computer  industry  is 
reeded  fcr  developing  the  computer  effectiveness  and  effi¬ 
ciency.  It  is  the  opinion  of  the  author  that  social  and 
economic  factor's  rather  than  technological  factor's  will 
mainly  determine  the  future  development  of  computer  tech¬ 
nology  ir  Korea.  The  major  advantages  that  occur  from  this 
social  and  economic  perspective  are; 

(1)  The  formulation  cf  proper  social  and  economic  policies 
in  relation  to  computers  is  far  more  important  than  the 
formulation  of  a  techiical  policy,  and  will  have  a  greater 
effect  ir  determining  whether  or  not  Korea  benefits  from  the 
potential  cf  computer  technology. 

<2)  Any  attempt  to  predict  future  developments  exclusively 
cn  the  lasis  of  technological  considerations  is  deemed  to 
failure. 

To  develop  the  Korean  computer  industry,  the  author 
describes  four  sections  of  this  thesis: 

(1)  for  the  purpose  cf  understanding  the  proposals  by  non 
computer  professionals,  an  overview  of  computer  systems  is 
discussed  in  Chapter  II. 

(2)  In  order  to  suggest  the  proposals  for  the  Korean 
computer  industry  and  government,  a  study  of  the  Kcrean 
computer  industry  and  technology  is  discussed  in  Chapter 
III. 

(3)  A  proposal  for  the  Korean  computer  industry  and  govern¬ 
ment  in  terms  of  social,  economic,  and  marketing  strategies 
is  discussed  in  Chapter  IV. 
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(4)  Conclusions  and  f eccmmenda ticns 

It  the  end  is  at  Appendix  which  contains  the  list  c f  data 
elements  from  major  characteristics  of  manufactured  gccds  of 
najcr  computer  companies  and  a  map  of  Korea.  It  is  the 
author's  telief  that  the  proposals  will  be  able  to  be  easily 
applied  according  to  the  economical  and  technological  demand 
cf  the  future. 


II.  QVJFYIEW  CP  CO^IOTEB  SYSTEMS 


A.  BAICKABf 


The  hardware  components  c f  a  typical  computer  system  are 
the  Central  Processing  Unit  (CPU),  Memory  Equipment,  and 
Input/Cutput  Equipment.  The  different  components  communi- 
cate  with  cne  ancthei  ever  a  group  of  wires  known  as  a  BUS. 
figure  2-1  shows  the  hardware  components  of  a  typical 
computer  system. 
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figure  2. 1  Components  of  a  Computer  System. 


1.  Central  Processing  Unit  (CPU) 

The  CPU  corresponds  to  the  Drain  in  human  computa¬ 
tions.  The  CPU  carries  out  the  calculations  called  for  hy 
the  program  and  controls  the  other  components  of  the  system 
as  well.  The  central  processor  operates  in  fetch-execute 
cycles.  Curing  the  fetch  part  of  the  cycle,  the  central 
processor  fetches  the  next  instruction  of  the  program  from 


•*.  •%  ■*  *  •*.  .  ‘ 
.  •  ■  ™ •  ’  h  I  *  |  1  .  '  .  *  •  *  *  1 

p  \  y." 


:•  .v.%  .vw%  ,v  ,v 


12 


xain  memory.  Dorics  tee  execute  pact  of  tee  cycle,  the 
cectial  processor  cairies  out  tee  operation  called  fer  by 
the  instruction.  If  the  reguested  operation  reguires  the 
use  c f  ether  hardware  components,  such  as  input  cr  output 
devices,  then  the  central  processor  sends  these  devices  the 
necessary  control  signals  sc  that  each  device  does  its  part. 
Therefore,  the  CPU  is  a  control  section  of  a  computer.  So, 
the  major  fcncticns  cf  the  CPU  is  to  control  the  interpreta¬ 
tion  and  execution  of  instructions.  Especially,  in  recent 
years,  computer  engineers  have  learned  to  construct  an 
entire  CPU  on  «  small  chip  of  silicon  that  can  he  mass 
prodcced  at  low  cost.  £Bef.  1  ]. 

2.  Ben  cry  (Storage)  Unit 

The  memory  unit  contains  a  large  number  of  data  and 
instr uctions.  Also,  the  mexory  unit  can  be  divided  into  two 
hinds  cf  memory  units,  that  is,  the  main-memory  unit  arc  the 
auxiliary-memory  unit.  The  memory  unit  corresponds  tc  the 
paper  tsed  hy  the  human  calculator.  Ihe  purpose  cf  memory 
unit  is  tc  store  both  instructions  and  data. 

a.  Main-f!emcry  Unit 

The  mair-memory  is  used  to  store  two  things, 
that  is,  the  program  that  the  computer  is  currently 
executing  and  the  data  that  it  is  currently  manipulating.  As 
was  described  before,  the  main-memory  is  a  hind  cf  paper  or 
scratch-pad  or  black  board  that  holds  not  only  the  data  the 
computer  is  working  with  but  the  instructions  it's  following 
as  well.  Also,  the  main-memory  is  divided  into  a  large 
number  cf  separate  memory  cells  or  memory  locations.  Each 
memory  location  holds  a  fixed  amount  of  data  and  has  an 
address  by  which  it  can  be  referred  to  for  the  purpose  of 
storing  data  in  it  or  retrieving  data  from  it.  Especially, 
the  saic-memory  unit  can  read  a  large  number  data  and 
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instructions  rapidly.  That  is,  tie  memory  access  tine  is 
very  sbcrt.  The  memczy  access  time  is  the  time  required  to 
locate  aid  transmit  the  information.  On  the  ether  hand, 
main-memory  is  too  expensive  icr  long-term  storage  ci  large 
cata  files  and  program  libraries.  £8ef-  2]. 

t.  Auxiliary  Memory  Unit 

The  organization  of  the  main-memory  unit  makes 
use  cf  transistor  circuits.  So,  the  price  is  very  expen¬ 
sive.  There  are  twe  major  types  of  auxiliary  memory  units, 
magnetic  tape  and  magnetic  dish. 

(1)  Magnetic  Tape  :  The  advantage  of  magnetic  tape  is  the 
ablity  to  store  as  much  data  as  necessary,  because  mere  tape 
can  always  be  added.  The  schematic  representation  of 
magnetic  tape  memory  will  he  discussed  next.  In  erder  to 
access  a  particular  item  of  information,  the  tape  must  be 
started  and  rewound.  lor  example,  suppose  there  are  a  number 
cf  musical  selections  recorded  on  a  tape.  To  play  the  selec¬ 
tions  in  the  same  order  as  they  are  recorded  on  the  tape, 
there  is  nc  problem.  Just  put  on  the  tape  and  let  it  play. 
Eut  if  ycu  want  to  play  a  selection  near  the  middle  cf  the 
tape  first,  then  one  near  the  beginning,  then  one  near  the 
end,  and  sc  on,  it  will  waste  a  lot  of  time  winding  and 
rewinding  the  tape  fer  the  rext  selection.  That  is,  a  draw¬ 
back  ci  magnetic  tape. 

42)  Magnetic  Disk  :  Magnetic  disks  looks  like  phenegraph 
records  but  work  on  the  same  principle  as  magnetic  tape. 
Most  computers  use  the  magnetic  disk  as  auxiliary  memory 
units.  Sc,  the  magnetic  disk  is  one  of  the  most  important 
equipments  in  a  current  computer  system.  In  order  tc  under¬ 
stand  hew  a  disk  works,  one  can  imagine  a  phonograph-recoxd- 
like  disk  attached  tc  a  spindle  a  spinning  rod.  An  access 
arm  coming  in  from  the  side  pcints  toward  the  center  cf  the 
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spinnirg  disk.  Tne  access  arm  lcok  like  a  twc-pronged  fork/ 
kith  ere  prong  going  above  the  disk  and  the  other  below  it. 
At  the  erd  of  each  prong  is  a  read-write  head  that  records 
and  plays  hack  data.  The  head  on  the  top  preng  records  and 
plays  tack  from  the  top  surface;  the  read  on  the  bottom 
prong  dees  the  sane  fron  tne  bottom  surface.  The  access 
arms  car  neve  the  read-write  heads  either  in  toward  the 
center  of  the  disk  cr  cut  toward  its  edge.  When  a  read-write 
head  is  in  a  particular  position/  the  portion  of  the  disk 
that  moves  under  it  as  the  disk  spins  is  called  track.  In 
contrast  tc  tape,  disks  reguire  no  winding  or  rewinding  to 
access  a  particular  cata  item.  Instead  tne  access  arm  posi¬ 
tions  tie  read-write  head  over  the  track  containing  the 
desired  item.  Shortly  thereafter,  the  spin  of  the  disk 
carries  the  item  beneath  the  read-write  head.  Tracks  cr  the 
disk  can  be  accessed  in  any  order  desired;  for  this  reason 
disks  are  called  rancca-acess  media.  £Bef.  2]. 

3 *  Inp et/0utput  icuipment 

The  function  cf  Input/Cutput  eguipment  is  tc  previde 
icr  communication  between  the  machine  and  its  human  users,  a 
means  is  thus  needed  to  ccnvert  information  from  machine 
language  to  human  language.  There  are  many  different  kinds 
of  input/cutput  eguipment.  But,  instead  of  trying  tc  survey 
all  kirds  cf  input/cutput  eguipment,  the  discussion  will 
focus  on  computer  terminals,  key-punches,  card  readers,  and 
high-speed  printers.  A  computer  terminal  consists  cf  a 
typewriter-like  keyboard  and  either  a  televisicn-like 
display  screen  or  typewriter-like  printer.  The  terminal  is 
connected  tc  the  rest  of  the  computer  system  by  wires,  which 
maybe  and  often  are  ordinary  telephone  lines.  Data  typed  on 
the  keyboard  is  transmitted  over  the  wires  from  the  computer 
is  either  displayed  on  the  screen  or  typed  out  by  the 
printer. 


a.  Key-£unct 


The  most  popular  kind  of  punched  card  is  divided 
into  £0  columns,  each  of  which  can  hold  the  punched  holes 
representing  one  character.  Thus,  a  standard  punched  card 
can  held  ere  typed  line,  which  may  he  up  to  80  characters 
long.  Punched  cards  are  Bade  with  a  device  known  as  a 
keypurch,  which  is  eguipped  with  a  typewriter-like  keyboard, 
lata  typed  on  the  key-hoard  is  punched  on  the  cards.  Ihe 
keypunch  will  also  print  the  typed  characters  along  the  top 
edge  cf  the  card.  Ihe  printed  line  is  for  a  human  reader; 
the  punched  holes  represent  the  same  information  for  the 
computer,  [fief.  3]. 

1.  Card  fieacer 

To  make  cata  punched  on  cards  available  tc  the 
computer  system,  the  cards  are  fed  into  a  device  knewn  as  a 
card  reader,  which  obtains  the  data  from  the  cards  by 
sensing  the  punched  hcles.  The  computer  system  can  punch  its 
cwn  cards  using  an  cutput  device  known  as  a  card  punch. 
Cften  a  card  reader  and  a  card  punch  are  combined  in  the 
same  unit.  [fief.  3]. 

c.  High-Speed  Printer 

Often  computer  systems  must  produce  large 
amounts  cf  printed  output,  such  as  bills  for  all  of  a  compa¬ 
ny's  customers  or  checks  for  all  of  its  employees.  For  this 
purpose,  a  high  speed  printer  is  called  a  line  printer. 
Because  it  prints  an  entire  lire  in  a  single  operation.  Seme 
high-speed  printers  can  print  thousands  or  ever  tens  of 
thousand  cf  lines  per  minute,  [fief.  31. 


£.  SCFIUBi 


1  he  computer  system  software  consists  c£  programs  that 
direct  the  hardware.  Xhe  software  can  be  divided  into  two 
hinds  cf  software,  that  is,  system  software  and  application 
software.  System  software  consists  of  programs  that  permits 
the  computer  to  execcte  other  programs.  On  the  other  hand, 
applicaticn  software  consists  cf  programs  for  doing  all  the 
ether  ~cts  unrelated  to  computer  operations,  such  as 
marketing,  payrolls,  and  playing  games.  Xhe  next  pertien  of 
the  thesis  is  devoted  to  system  software. 

1 .  tro cramming  languag es 

Xhe  programming  language  can  be  divided  into  machine 
language,  assembly  language,  and  high-level  language. 

a.  Machine  language 

Xhe  central  processing  unit  of  a  computer  system 
can  crly  execute  instructions  expressed  in  a  binary-coded 
form  known  as  machine  cede  cr  machine  language.  Programmers 
usually  express  machine  codes  in  either  octal  or  hexadecimal 
notation,  depending  on  which  is  more  convenient  fer  the 
machine  in  question.  However,  there  are  several  problems  in 
machine  language. 

First;  Almost  every  instruction  in  a  machine  language 
program  contains  on  address  referring  to  a  location  in  main 
memory.  If  a  program  must  be  revised  and  it  is  common  to 
revise  programs  to  meet  changing  needs,  then  the  locations 
in  which  the  various  instruction  and  data  items  are  stored 
will  likely  change  as  well.  Xhis  means  that  even  a  small 
revisicc  may  make  it  recessary  to  change  the  address  part  of 
almost  every  instruction  in  the  program. 
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Second;  Machine  language  programs  are  phrased  in  ccmputer- 
criented  terms.  They  refer  to  such  features  of  the  internal 
construction  and  operation  cf  a  computer  as  the  accumulator , 
the  ccnditicn-code  register,  operation  code,  and  mair-memcry 
address,  {fief.  1]. 

b.  Assenbly  language 

The  central  processor  of  a  computer  can  not 
execute  assembly  language.  It  can  only  execute  machine 
codes,  fiefore  an  assembly  language  program  can  be  executed 
by  a  computer,  it  must  be  translated  into  machine  language. 
Also,  there  are  several  problems  in  assembly  language. 

First;  Cne  must  still  phrase  programs  in  terms  of  machine- 
oriented  concepts  such  as  central  processor  registers  and 
main-memory  locations,  rather  than  in  terms  of  the  ideas 
most  natural  to  the  problem  or  to  the  user. 

Second;  Each  instruction  to  the  computer  still  has  to  be 
broken  dour  into  small  steps,  such  as  individual  leads, 
stores,  additions,  ard  subtractions,  {fief.  2]. 

c.  High-Level  Programming  Language 

In  order  to  avoid  the  problems  of  machine  and 
assembly  languages,  people  have  devised  user-oriented 
languages,  that  is  ,  high-level  languages.  Ihese  languages 
allow  programmers  to  instruct  the  computer  in  the  terms  most 
natural  for  a  particular  problem,  user,  or  field  of 
endeavor.  Because  there  are  so  many  problems,  users,  and 
fields  cf  endeavor,  there  are  large  number  of  higher  level 
languages,  e.g.  BASIC,  C0BC1,  FCETEAN,  and  PASCAL. 

♦BASIC  — Eeginner's  All-purpose  Symbolic  Instruction  Code. 
It  was  originally  designed  as  an  extremely  simple  language 
for  teaching  programming  to  beginners.  Now,  BASIC  is  the 


most  widely  used  progiammin g  language  in  education.  Eecacse 
ci  its  simplicity,  it  is  easy  to  implement  or  small 
computers,  so  many  ci  the  small  computers  non  used  by  indi¬ 
viduals,  professionals,  and  small  businesses  are  prcgramsed 
in  EASIC. 

♦CCECI — Common  Business  Oriented  Language.  It  is  the  most 
widely  used  programming  language  in  business  data 
processing.  [Bef.  3].  CCECL  is  oriented  toward  the 
processing  cf  the  lance  files  of  data  that  occur  in  business 
applications.  Ihe  language  caters  tc  business  users  by 
allowing  instructions  to  be  started  in  English-like  words 
and  phrases  business  people  prefer  rather  than  as  mathemat¬ 
ical  fcrmulas. 

♦FCBTf AN  —  Formula  Translation.  It  ns  cne  of  the  eldest 
and  mest  famous  languages.  As  its  name  suggests,  FOEIEAN 
caters  tc  scientists,  mathematicians,  engineers,  etc.,  for 
many  years  f OfiTB AN  was  the  only  higher  level  language  avail¬ 
able  ci  many  computer  systems,  so  just  about  every  imagi¬ 
nable  ccmputer  application  has  at  one  time  or  another 
probably  been  programmed  in  FCB1BAN. 

♦PASCAI — The  general-purpose  language,  which  is  ramed 
after  tie  French  philosopher  and  mathematician  Blaise 
fascal,  has  recently  become  extremely  popular  for  teaching 
computer  science,  edging  out  old  standbys  like  FCfiTE A  ft  and 
EASIC.  [Bef.  3J. 

COHFIIEB — Cf  course,  a  computer's  central  processor  can  no 
more  directly  execute  a  program  written  in  a  higher  level 
language  than  it  car  execute  an  assembly  language  program. 
The  defirition  of  a  compiler  is  as  follow: 

"a  compiler  is  the  software  tc  convert  a  program  in  a  high 
level  larguage  such  as  FOBTBAN  into  an  assembly  language  or 
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machine  language  program".  ££ef.  2  j.  It  is  well-kncwn  that 
programming  languages  increase  the  ease  of  communications 
nith  a  computer.  This  is  so  because  they  often  permit  ideas 
to  he  written  down  iz  the  crder  and  fora  that  people  think 
cf  thea  and  because  the  alternatives,  namely,  programming  is 
the  language  of  the  machine  itself  is  awkward,  indirect, 
complex,  and  error  prone.  Thus,  there  has  arisen  a  vast 
class  cf  specialized  programs  (called  compilers,  inter¬ 
preters  and  translators)  which  transform  the  raw  computing 
power  cf  a  piece  cf  computer  hardware  into  imaginary 
machines  tc  process  program  written  in  synthetic  prchlem- 
crierted  languages.  These  language  translaticn  pregrams  are 
part  cf  the  set  cf  programs  that  are  called  "software". 

2  •  Operating  5  ys terns 

The  definition  cf  an  operating  system  is  as  fellows: 
"He  view  an  operating  system  as  the  programs,  implemented  in 
either  software  cr  firmware,  which  make  the  hardware  usable. 
Hardware  provides  "raw  computing  power",  operating  systems 
make  this  power  conveniently  available  to  users."  [fief.  £]«, 
Next,  the  functions  cf  an  operating  system  are  as  fellows: 
An  operating  system  is  primarily  a  resource  manager  arc  the 
primary  resource  it  managers  is  computer  hardware.  It 
provides  many  features  including  defining  the  "user  inter¬ 
face",  sharing  the  hardware  among  users  to  share  data  among 
themselves,  scheduling  resources  among  users  and  recovering 
from  exiers.  The  key  resources  an  operating  system  manages 
are  processors,  stcrage,  input/output  devices  and  data. 
Cperating  systems  arose  principally  in  response  tc  an 
increase  in  the  cost  and  speed  cf  computer  hardware.  Maybe, 
in  the  early  days  cf  computing,  people  sat  at  the  main 
console,  and  when  they  wanted  to  stop  their  programs  and 
think  for  while,  they  pushed  a  step  button  and  permitted  the 
machine  to  sit  idle  until  they  were  ready  to  resume.  Also, 
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the  cperating  system  interfaces  with  computer  operators  who 
are  people  charged  with  the  responsibility  cf  monitoring  the 
operating  system,  responding  to  reguests  for  interver ticn, 
mounting  and  dismounting  tapes  and  disks,  loading  and 
unloading  cards.  Ihe  operating  system  interfaces  with 
system  programmers  and  system  administrators.  Ihe  system 
programmers  are  generally  concerned  with  maintaining  the 
operating  system,  tailoring  it  tc  the  needs  of  the  installa¬ 
tion,  and  modifying  it  tc  support  new  types  of  devices. 
Among  the  above  functions  of  the  operating  system,  it  will 
he  discussed  about  the  input/output  control  system  (ICCS) 
and  the  leader  in  detail.  The  input/output  control  system 
is  one  cf  the  function  of  an  operating  system.  Ihis  sub¬ 
system  provides  elaherate  seguences  of  the  machine  commands 
to  ccrtrcl  the  activities  and  buffering  of  the  input/cutput 
devices.  IOCS  is  divided  again,  into  two  major  parts,  that 
is,  the  Foreman  or  Irap  supervisor  and  the  IOCS  operating 
ccmmards  and  sub-commands.  Ihese  are  pregrams  that  issue 
the  actual  I/O  commands  to  the  devices  or  controllers, 
receive  1/C  traps,  report  results  to  other  software,  keep 
track  cf  device  activity,  and  provide  error-recovery  capa¬ 
bilities.  Also,  the  operating  system  must  also  provide 
programs  and  sub-programs  into  the  computer  memory,  loads 
any  reguired  sub- roc  tines,  and  links  the  sub-routines  and 
the  prcgiams  together. 


C.  CCBf AfilSON  OF  TYflCAl  CCHPOTEBS 

In  this  section  will  be  discussed  several  kinds  of 
computer,  that  is,  a  large  general-purpose  computer,  a  large 
mini-ccmputer,  a  small  mini-computer,  and  a  micro-computer. 
Ihe  large  computer  described  is  an  IBM  370  model  168,  that 
is  a  computer  widely  used  for  data  processing.  Ihe  large 
mini-ccmputer  described  is  the  Digital  Eguipment  (EEC)  PDP 


11/45.  The  small  min-comp uter  is  the  computer  automation 
KAKEE  £151,  a  popular  system  computer.  The  micro-computer  is 
the  IKTEI  MCS-30  based  on  the  widely  used  INTEL  6030  micro¬ 
processor. 

1  •  lar ce  General-Purpose  Computer 
a.  Cost  and  fiord  Length 

The  large  general  purpose  computer  is  sc  expen¬ 
sive  that  it  could  orly  serve  as  a  central  computer  facility 
for  a  large  instituticn.  The  large  general-purpose  computer 
would  reguire  a  specially  trained  staff  of  programmers, 
analysts,  and  operators,  etc  ..  Also,  it  has  many  periph¬ 
erals,  such  as  card  readers,  line  printers,  dish  and  tape 
systems,  and  terminals.  The  large  general-purpose  computer 
could  prccess  vast  number  of  records.  Also,  the  word  length 
cf  the  large  general-purpose  computer  has  twice  as  lcnc  a 
word  as  the  mini-computer  and  four  times  as  long  word  as  the 
micrc-ccmputer .  Typically,  the  large  general-purpcse 
computers  have  word  lengths  of  32  to  64  bits.  On  the  otter 
hand,  miri-computers  use  12  to  32  bits,  and  micro-computers 
4  to  16  tits.  In  order  to  measure  the  power  of  a  computer, 
the  wcrd  length  is  ar  important  factor.  £Bef.  6]. 

t.  Memory  Capacity  and  Instruction  Execute  Time 

The  large  general-purpose  computer  can  handle  a 
large  amount  of  programs  and  data  without  using  secondary 
storage.  Such  memory  capacity  is  necessary  to  handle  large 
files,  complex  calculations,  and  detailed  reports.  for 
instance,  the  memory  capacity  of  IBM  370/168  is  8.4  million 
tytes  [Bef.  6].  Also,  the  large  computer  is  about  seven 
times  as  fast  as  the  mini-computer. 


c.  Input/Outjut  Data  Fate  and  Peripherals 

The  large  general-purpose  computer  can  tr 
data  at  a  much  higher  rate  tear  a  smaller  one.  Also, 
utilise  high-speed  disk  systems  and  other  devices 
transfer  millions  of  tits  per  second.  In  this  categcr 
large  general-purpose  computer  is  many  times  as  power 
the  > icic-ccmpu ter .  Furthermore,  large  general-p 
computers,  in  general,  have  Letter  instructions  anc  ha 
for  handling  inp ut/cu tput.  They  have  input/output  ch 
and  controllers  that  can  be  activated  with  a  few  in 
tions  and  can  then  transfer  large  amounts  of  data  w 
further  processor  intervention.  Many  peripherals  are 
diately  available  for  large  computer  manufactures  ana 
pendent  peripheral  manufactures.  The  user  can  purchas 
peripherals  for  the  final  product. 

c.  Software 

Much  user  software  is  available  for 
computers;  it  ranges  from  common  mathematical  functic 
record  handling  programs  to  such  highly  specialized  ap 
tions  programs  as  accounting  systems  for  a  particular 
cf  engineering  problems.  The  availaoility  of  compile 
common  computer  languages  means  that  the  vast  tackl 
programs  written  in  FORTRAN,  COBOL,  PL/1  and  APL  can  b 
directly  large-computers. 

2 •  Eini-comcu  ter 

a.  Cost  and  fiord  Length 

The  large  mini-computer  is  tco  expensive  to  be  part 
product.  however,  the  applications  of  large  mini-cc 
are  laboratory,  small  business  or  small  industrial 
The  large  mini-computers  can  also  serve  as  secondary  p 
sors  for  large  computers.  The  small  mini-comput 
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inexpensive  enough  tc  be  part  cf  a  factory  machine,  tar.Jcj.ng 
terminal,  cr  test  system.  The  word  length  of  large  mini¬ 
computer  and  small  m iri-computer  is  twice  as  long  a  wcra  as 
the  micrc-ccmputer  aid  half  times  as  long  a  word  as  the 
large  computer.  £Hef.  6]. 

t.  Memory  Capacity  and  Instruction  Execute  lime 

The  mini-computer  has  far  less  memory  capacity. 
So,  operating  systems,  compilers,  and  ether  software 
designed  fer  these  computers  must  occupy  less  memory  cr  use 
secondary  storage.  Mini-computers  are  generally  used  in 
applicaticrs  involving  short  programs  and  small  amounts  of 
data.  Alsc,  the  instruction  execute  time  of  mini-computer  is 
cne-seventh  as  fast  as  the  large  purpose  computer.  Or  the 
ether  hard,  the  mini-computer  is  four  times  as  rast  as  the 
micr c-ccmpu  ter . 

c.  I/O  rata  fate  and  feripherals 

A  mini-computer  should  freguently  transfer  the 
data  ere  werd  at  a  time.  Of  course,  the  mini-computer  can't 
handle  high-speed  irput/output  devices.  And,  the  mini¬ 
computer  can't  perform  much  ether  work.  Few  peripherals  are 
available  with  an  off-the-shelf  interface  for  development 
and  fer  the  final  product.  In  ether  words,  mini-ccmputers 
generally  use  a  few  simple  peripherals.  Such  as  ccntrol 
panels,  numerical  displays,  keyboards,  tele-typewriters,  and 
a  paper-tape  readers. 

d.  Software 

The  user  of  mini-computers  will  find  far  less 
systems  and  applicaticrs  software  available.  A  simple  oper¬ 
ating  system  or  monitor,  an  assembler,  and  a  few  common 
compilers  cr  interpreters  are  all  that  can  be  expected. 
Sometimes  even  this  software  reguires  memory  and  peripherals 
leyend  those  supplied  with  a  minimum  system. 


one-tenth  as  much  as  the 


3 .  Cic io-computer 

a.  Cost  and  fcord-length 

The  ccsts  cf  a  micrc-compu tex  is 
small  oiii-compu  ter.  It  could  ,  therefore,  be  part  ci  a 
system  costing  31009,  such  applications  as  electronic  cash 
registers,  CBT  terminals.  Counters  and  small  instruments  are 
all  possible.  Cf  course,  the  manufacturer  of  such  items 
would  use  many  micro-computers,  an  order  of  10000  devices 
would  be  considered  large.  The  word  length  of  micro-computer 
has  half  as  long  a  word  as  mini-computer  and  has  cne-fcurth 
times  as  long  a  word  as  large  computer.  [Bef.  6]. 

t.  Memory  Capacity 

Ihe  micro-computer  has  far  less  memory  capacity 
than  a  large  computer.  That  is,  it  is  almost  the  same  as 
the  niri-ccmpu ter.  Especially,  micro-computers  are  slower 
than  niri-ccmpu ters  because  their  longer  word  length  allcws 
them  tc  address  memory  more  efficiently. 

c.  Input/output  Bate  and  Peripherals 

The  maxima  Input/Output  data  rate  and  periph¬ 
erals  are  almost  the  same  as  the  mini-computer.  Especially, 
nicrc-ccaputers  are  used  in  low-speed  applications. 
Situation  involving  human  interactions,  for  example,  (elec¬ 
tronic  cash  registers  cr  video  games)  are  ideal  for  micro¬ 
computers.  Because  the  response  time  of  a  person  is  abcut  a 
tenth  cf  a  second.  Also,  paper  tape,  floppy  disk  are  avail¬ 
able  for  micro-computer  in  terms  of  peripherals. 

d.  Software 

The  micrc-computers,  generally,  have  even  less 
software  than  small  nini-computers.  That  is,  few  operating 
systen  cr  ccmpilers  are  available. 


I.  ECIESIIAI  APFLICAIICHS  CF  BICBO-COilP U1FES 


ticic-ccmputers  are  useful  for  various  app licat icrs, 
that  is,  ccnsumer/instituticnal,  commercial  (point-cf-sale) , 
military,  industrial,  data  processing  ar.d  teleccamurica- 
tions.  lable  I  is  the  example  of  the  wide  range  of  these 
products.  £Bef.  3]. 


TABLE  I 

Applications  of  Hicro-computers 


Application 


Consumer  J educational  systems,  intelligent  tcy 
land  games,  programmable  appliances. 


Eata  Eioces-  office  computer,  I/O  controller, 
sing  programmable  calculators,  peripheral 

prccessors. 


navigation  systems,  simulators  and 
training  eguipment,  communications 
Jelecc amuni-j remote  terminals,  programmable  control 
caticn  llers,  switching  system,  multiplexors, 

J error  detection/correction. 


Eilitary 


1 .  Automatic  Data  Processing 

It  could  be  applied  in  support  of  administrative  or 
management  functions.  The  main  advantage  is  the  more  timely 
availability  of  the  reguired  inf ormations.  Some  reduction  in 
the  adairis tra ti ve  ccst  can  te  foreseen  but  the  cider  of 


this  reduction  may  net  be  significant.  Economy  in  personnel 
would  net  be  expected.  Generally,  this  application  is  a 
step  forward  but  not  c£  tremendous  significance. 

2 •  Military  Applications 

These  applications  include  reliable  modern  ccmmuri- 
caticns,  tactical  situation  compiiaticn  and  display,  and 
centred  cf  sensors  and  weapons.  The  importance  of  these 
applications  can  not  be  over-emphasized.  They  provide  the 
means  fer  the  effective  communications  of  the  modern  mili¬ 
tary  warfare. 

3 .  Telecommunications 

Telecommunication  is  cne  cf  the  most  fruitful  areas 
for  computer  applications.  So,  this  portion  will  be 
discussed  in  detail.  The  definition  of  telecommunications 
is  as  fcllcw:  "The  art  and  science  of  communicating  at  a 
distacce,  especially  by  means  of  electromagnetic  impulses, 
as  in  Eadic,  RADAR,  TV,  Telephone, etc. £Ref.  4].  There 
are  three  major  important  fields  in  telecommunication,  that 
is,  large  scale  computer  networks,  telephony  applications, 
identification  systems. 

a.  Large-Scale  Computer  Network 

large-scale  computers  and  associated  networks 
are  directed  at  a  narrow  market  of  specialized  users.  Narrow 
market  means  that  maty  banking  and  financial  applications, 
insurance,  reservation  systems,  etc..  Although  the  market 
for  such  applications  is  a  narrow  market,  it  is  large  and 
growing  in  terms  of  the  number  of  users.  Data  communication 
systems  can  be  used  to  implement  a  wide  variety  cf  special¬ 
ized  data  processing  applications,  that  is,  message 
switching,  rile  management,  data  collection  ,  etc.. 
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♦file  Management  :  It  refers  to  the  remote  updating  of  a 
centralized  file/  cr  other  file  handling  and  processing 
functions  from  a  remote  location. 

♦Message  Switching;  It  refers  to  the  processing  and  commu¬ 
nication  of  messages  ever  limited  channel  capacity  systems. 

♦Data  Collection:  It  refers  to  the  use  of  a  remote  station 
to  provide  updated  cr  current  information  to  a  centralized 
file.  In  order  to  design  a  data  communication/  the  trans¬ 
mission  technology,  communication  technology  and  network 
structure  and  technology  should  he  considered.  The  tasic 
role  of  a  micro- processor  in  a  data  communication  system  is 
trat  cf  acting  as  a  communication  processor.  The  role  of  a 
communication  processor  is  to  interface  or  "Front  Ena"  the 
host  processor  with  the  ccmmunication  channel  (See  figure 
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figure  2.2  Communication  Processors 


t. 2)  .  Also,  there  are  general  runctions  in  a  computer 
network,  that  is,  scheduling,  foiling,  storage  and  buif- 
ering,  cata  link  ccntxcl,  cede  conversion,  etc..  Nov,  many 
cf  the  ateve  functions  are  ferfermed  by  using  micro  cr  miri- 
comfuters.  also,  in  cider  tc  perform  distinct  functions  in  a 
cata  ccmaur icaticn  system,  the  micro-processor  can  he  used, 
for  example,  protocol  handling,  error  checking,  packet 
message  formation,  synchro rization  and  multiplexors. 
£Bef  .  3 ]. 

t.  Telephone  Applications 

The  particular  applications  of  micro-f rccesscrs 
in  telephony  applications  axe  as  follows: 

Switching  systems,  digital  speech  encoding,  digital  filters 
and  transaction  telephone  systems.  Also,  the  field  of 
computer  ccmmunicaticns  through  the  switched  telephone 
netwerk  is  an  important  area. 

1)  Telephone  Switching  System  provides  communication  links 
between  specified  lines  in  response  to  subscriber  xeguests. 
The  switching  network  is  the  means  of  internal  junction 
circuts. 

2)  Digital  Speech  Encoding  is  an  important  aspect  of  the 
development  of  digital  facilities  in  the  switched  telephone 
netwerk.  There  are  two  types  digital  speech  encoding,  that 
is,  delta  modulation  and  pulse  code  modulation (PCM) . 

♦Delta  Modulation:  It  is  based  on  comparing  the  input 
analog  signal  with  a  referance  signal  on  a  periodic  basis. 
So,  depending  on  the  result  of  the  comparison,  a  digital  1 
cr  0  is  transmitted.  The  referance  signal  is  most  typically 
obtained  by  means  of  a  feedback  loop  from  previous  input 


*PCfl  ;  It  is  based  on  sampling  the  input  analog  waveform 
at  a  predetermined  rate  ,  quantizing  each  sample,  and  ceding 
it  in  terms  of  a  sequence  of  pulses.  Micro-processors  may  he 
utilized  in  a  delta  modulation  or  PCM  transmission  systems 
for  numerous  control  and  monitoring  functions. 

3)  Digital  filters  are  devices  that  produce  a  predetermined 
digital  output  in  response  to  a  given  digital  input.  Ihe 
digital  filter  is  useful  for  telephony,  radar,  anc  signal 
processing.  A  digital  filter  consists  of  elements  for  multi¬ 
plication,  addition,  delay,  and  storage,  to  obtain  a  predet¬ 
ermined  transfer  function  on  a  given  input  digital  signal. 
There  are  two  basic  types  of  digital  filters,  that  is, 
recursive  and  nen-r ecursive  filters.  A  recursive  filter 
utilizes  a  feedback  configuration  to  provide  an  input  signal 
utilizing  previously  calculated  outputs.  However,  in  a 
non-recursive  filter  only  the  input  to  the  filter  is  used  to 
determine  tie  output  signals-  £fie£.  3J. 

c.  Identification  System 

Identification  systems  are  another  important 
applicaticn  area  of  telecommunication.  The  identification 
systems  are  used  to  monitor  cr  control  the  location  of 
moving  vehicles,  such  as  trains,  buses,  police  cr  ether 
service  vehicles,  frem  a  central  location.  The  operator  cay 
transfer  command  to  a  specific  vehicle  on  the  basis  of  the 
location  information  which  has  forwarded  from  the  vehicle  to 
the  central  station.  £fief.  3]. 

I.  E JBISABE  AND  SOF3SABE  T BENDS 
1.  Eardwar e  Irercs 

lie  hardware  is  changing  constantly.  There  are 
several  trends  in  hardware.  £Be£.  19 J. 
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Jirst;  levices  are  teing  increasingly  more  integrated  so 
that  each  aces  mere  than  ever  before,  many  performing  func¬ 
tions  that  sight  earlier  have  teen  performed  by  tuo  cr  mere 
devices.  Ccmputers  axe  absorbing  functions  often  performed 
in  the  past  by  separate  units.  The  result  is  that  the  cost 
cf  peripteral  ccntxcl  units  is  declining,  and  in  seme 
conf i cuiaticns,  actually  disappearing. 

Second;  As  the  use  cf  chip  technology  continues  to  replace 
elder,  more  mechanical  units,  eguipment  uiil  have  lever 
moving  parts  to  treat  down  and  fewer  components.  This  means 
that  costs  will  continue  to  go  down,  taking  the  use  cf  adci- 
tional  devices  more  affordable.  Furthermore,  with  fewer 
moving  parts,  the  opportunities  to  improve  availability  with 
fewer  and  faster  repairs  becomes  possible. 

Third;  Core  vendors  are  integrating  within  their  products 
programs  once  written  by  users.  So,  making  eguipment  mere 
reliable,  much  less  expensive,  and  easier  to  operate. 

In  addition  to  the  ateve  trends,  firmware  will  be  discussed 
here.  The  firmware  (the  marriage  of  software  and  hardware) 
trends  will  be  discussed  in  this  section.  The  trend  toward 
the  use  cf  firmware,  usually  in  the  form  of  microcode  (often 
residing  cn  diskettes  or  in  chips),  has  also  encouraged 
venders  tc  add  increasing  amounts  of  self  diagnosis  in  their 
eguipment.  These  aid  service  personnel  and  users  in  keeping 
devices  operational  for  lenger  periods  of  time  between 
breakdowns,  while  reducing  the  cost  of  maintenance.  Such 
diagnostic  and  correcting  tccls  identify  a  variety  cf  prob¬ 
lems  and  car  even  correct  seme  of  them. 
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Software  Trerds 

a.  Programming  Languages 

Before  locking  ever  tie  programming  language 
trends  ir  software  trends,  the  major  problems  of  current 
program aing  languages  will  be  discussed.  for  many  years, 
language  design  has  been  based  cn  the  computer  architecture 
cf  the  time.  For  many  years,  the  computer  designers  have 
attempted  to  improve  cn  the  Von  Neumann  architecture. 
Similarly,  the  language  designers  have  attempted  improve  the 
converticnal  programming  language  without  attempting  to 
design  ar  innovative  programming  language.  In  other  words, 
current  programming  languages  axe  based  on  Von  Neumann 
computer.  So,  they  are  built  around  a  bcttle 
neck :  tier  c-a  t-a-Time.  In  brief,  conventional  programming 
languages  are  imperative,  net  functional.  Under  this  large 
more  complex  computer  system,  more  difficulty  and  problems 
arise.  Here  are  alsc  software  cost  problems  in  the  conven¬ 
tional  programming  language.  Nowadays,  as  was  described 
before,  the  hardware  cost  is  becoming  relatively  less  than 
the  software  cost  in  computer  systems.  This  means  that  the 
software  cost  is  coming  up  continuously.  There  are  numerous 
duplications  in  cost  of  design,  implementation,  testing; 
maintenance  and  training  that  must  be  repeated  for  the 
translators,  software  tools,  application  software  and 
support  packages  have  the  excessive  cost.  The  general  trends 
to  design  of  the  new  programming  language  of  the  future  will 
be  discussed  at  the  text.  [Bef.  21]. 

1)  The  new  programming  language  will  be  easy  to  learn  in 
basic  use  and  clearly  understood.  The  designer  should  take 
into  consideration  all  kinds  of  principles  in  order  to 
design  the  new  programming  language.  And  then,  the 
simplicity  principle  will  be  the  most  important  principle 
among  several  principles. 
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2)  The  new  programming  language  will  be  convenient  for  docu¬ 
mentation. 


3)  The  new  programming  language  will  be  appropriate  for  use 
in  a  wide  range  cf  machines  and  will  take  into  consideration 
cost,  efficiency,  correctness  and  ease  of  communication . 

h)  The  new  programming  language  will  take  into  consideration 
user  friendliness. 

1.  Operating  System 

A  number  of  operating  system  trends  is  civen 
below.  £fief.  5]. 

1)  Multiprocessing  will  become  much  more  common.  In  multi- 
processing  systems,  several  processors  share  a  common 
primary  storage  and  a  single  operating  system. 
Multiprocessing  introduces  the  potential  for  certain  types 
cf  conflicts  that  do  ret  occur  in  uniprocessor  systems.  It 
is  necessary  to  seguentialize  access  to  a  shared  storage 
location  sc  that  two  processors  do  not  attempt  to  modify  it 
at  the  same  time,  possibly  scrambling  its  contents. 

2)  Many  of  the  operating  systems  functions  now  performed  by 
software  will  migrate  into  microcode. 

2)  lie  operating  systems  are  being  designed  to  execute 
concurrent  programs  mere  efficiently. 

4)  Massive  parallelism  will  become  common.  It  will  become 
possible  to  execute  parallel  programs  with  great  speed 
because  cf  the  very  high  speed  cf  concurrency. 

5)  Operating  systems  will  be  designed  to  foster  the  opera¬ 
tion  cf  virtual  machines.  Beal  machine  will  be  hidden  from 
the  user. 
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6)  Le velcp ments  in  software  engineering  will  result  in  oper¬ 
ating  systems  that  are  more  maintainable,  reliable,  and 
understandable. 

1)  lie  operating  system  as  a  resource  manager  will  endure 
hut  the  resources  being  managed  will  change.  In  particular, 
data  will  be  viewed  increasingly  as  a  resource  to  be 
managed. 

€)  Ihe  concept  of  distributed  processing  will  cause  the 
development  of  dispersed  operating  systems  in  which  oper¬ 
ating  systems  functions  are  distributed  among  many  proces¬ 
sors  through  large  networks  and  the  concept  of  virtual 
storage  will  endure,  [fief.  51. 


III.  A  STUD  I  OF  THE  KCBEAH  CCMEUIEB  INDOSTHY  AND  TJCBNCIOGY 


1.  £  ASIC  AfPEOACH  FCE  LEAR  SING  COMPUTES  TECHNOLOGY 

Korea  is  a  developing  country.  Mcst  of  the  developing 
countries  have  nc  high-level  computer  technology.  Sc,  they 
should  learn  about  computer  technology  from  vell-develcped 
countries  such  as  United  States,  Japan,  and  west  Germany. 
Currently,  many  Korean  people  are  scudents  and  researchers 
in  these  well-developed  nations  in  order  to  learn  the  high- 
level  computer  technology.  There  are  three  models  for 
learning  computer  technology!  Copy  Step,  Design  Step, 
Development  Step. 

In  copy  step,  developing  nations  attempt  to  produce  the 
manufactured  goods  ci  similar  function  and  performance  as 
the  well-developed  country's  manufactured  goods.  Initially, 
they  should  produce  the  lower  level  manufactured  gcods  and 
as  success  is  achieved,  they  should  produce  the  higher-level 
manufactured  goods.  Because  the  copy  step  takes  a  large 
amount  of  time,  there  is  an  insufficient  amount  of  available 
funds  to  pay  for  it  in  total.  To  offset  the  cost  differ¬ 
ence,  the  companies  snould  produce  manufactured  gcods  for 
profit,  investing  as  much  of  the  profit  as  possible  in  the 
copy  step.  Hhen  the  performance  of  manufactured  goods 
reaches  the  same  demand  point  comparison  with  the  well- 
developed  country's  manufactured  goods,  they  should  compete 
with  a  low-price  strategy.  The  learning  phase  of  the  copy 
step  dees  net  reguire  special  technology,  so,  it  is  termed 
the  cultivation  period.  The  purpose  of  the  copy  phase  is  to 
increase  the  production  techrigue  to  that  of  the  well- 
developed  countries  hy  using  simple  copies,  maybe  ty  reverse 
engineering.  The  personnel  expenses  are  one  of  the  mcst 
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important  factors  in  the  copy  phase;  however,  most  of  devel¬ 
oped  ccuntiies  have  no  problem  in  terms  of  personnel 
expenses.  Korea's  major  advantage  in  this  approach  is 
essentially  the  lower  wage  rates  of  its  labor  force,  the 
productivity  of  which  is  at  least  as  hign  as  and  prctatly 
higher  than  Japaneses  and  United  States  counterparts. 
£fief.  7].  So,  Korea  can  compete  with  well-developed  coun¬ 
tries  easily  by  using  lower-price  instead  of  higher-level 
production  technology. 

The  seccnd  approach  in  the  course  of  learning  the  technology 
is  the  design  step.  Although,  they  can  produce  the  manurac- 
tured  goods  of  similar  performance  and  function  as  the  well- 
developed  countries,  they  can  not  lead  the  well-developed 
country's  technology  without  computer  (Software,  Hardware) 
design  technology.  Icr  example,  if  the  well-developed  coun¬ 
tries  develop  new  manufactured  goods  or  modify  the  original 
manufactured  goods,  problems  will  develop.  That  is,  they  can 
not  enter  into  competition  with  only  lower-price. 
Therefore,  they  can  not  win  with  only  an  imitation  (ccpy) . 
Initially,  the  basic  products  were  copied  from  those  created 
in  well-developed  countries.  Ie  the  seccnd  step,  they  should 
strive  tc  improve  the  products  so  that  their  goods  will  win 
a  share  of  the  market  in  these  same  well^develcped  coun¬ 
tries.  Generally,  in  order  to  produce  the  higher-level 
manufactured  goods,  they  should  understand  the  vell- 
develcped  country's  manufactured  goods  exactly.  Also,  gener¬ 
ally,  when  some  part  cf  manufactured  goods  is  modified,  then 
it  is  affected  for  all  things  of  manufactured  goods.  They 
should,  therefore,  take  into  account  all  parts  of  computer 
manuf actcred-goods  in  order  to  improve  the  performance  and 
function.  That  is  the  distinguishing  characteristic  of 
computer  hardware  and  software.  In  order  to  increase  the 
performance  of  original  computer  manuf actured-goods,  they 
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should  understand  the  design  cf  computer  manuractured  gcods. 
And  when  the  original  design  cf  computer  manufactured  gccds 
is  modified,  they  shculd  understand  the  effectiveness  or 
influence  cn  the  marketplace. 

The  third  approach  ir  the  course  of  learning  the  technolo¬ 
gies  is  the  development  approach,  the  actual  prcducticn  cf 
new  nanufactur ed-goods.  Therefore,  the  third  step  is  a 
significantly  higher  level  step.  Occasionally,  they  can 
produce  the  new  manufactured  gcods  by  using  existing  (orig¬ 
inal)  technology  or  new  technology.  In  the  development 
approach,  competitors  are  of  nc  ccncern,  since  tneir  efforts 
rust  he  expended  on  firmly  establishing  new  products.  Also, 
if  marketing  conditicrs  are  good,  then  they  can  control  the 
price  cf  the  manufactured  gccds  by  themselves.  For  example, 
IBM's  selectric  typewriter  and  the  XEBOX  copy  machine  are 
included  in  this  category. 


E.  COEEm  COMPOTES  3ECHNOICGI  CF  KOSEA 

The  computer  technology  will  be  discussed  in  terns  of 
software,  hardware,  the  present  status  of  the  computer 
companies,  and  the  prospect  of  future  computer  technology. 

1 .  hardware 

The  hardware  of  the  computer  is  very  close  to  the 
electronics  technology.  The  electronics  industry  cf  Korea 
was  cxly  mcderately  successful  in  its  early  stages  of  devel¬ 
opment,  the  total  picduction  in  1965  was  only  $10  million. 
In  the  fcllcwing  years  electronics  production  increased  to 
$462  millict  in  1973,  an  average  growth  rate  of  60  percent 
per  year  (See  Figure  5.1).  £  Ref.  7}.  Over  80  percent  of 
the  production  is  exported.  The  major  factors  responsible 
for  this  remarkable  cicwth  are  as  follows; 
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Figure  3.1  Growth  of  Electronics  Industry  Producticr. 

(a)  Ae  abundant,  highly  skilled,  and  literate  later  force 
that  works  for  wages  about  one-tenth  to  one-sixth  cf  these 
in  tie  Lnited  States  and  Japan  and  has  attracted  large 
fereige  investment  in  assembly  operations. 

(h)  lie  government's  effort  in  developing  sound  infra¬ 
structure  (transportation,  communication,  and  electric 
power ) . 

(c)  An  aggressive  and  ialanced  government  develcpment 
strategy . 

The  large  growth  ir  output  was  accompanied  by  a  decided 
shift  in  the  share  cl  the  three  major  categories  cf  elec¬ 
tronic  gocds-consumer  electronics,  industrial  ecuipment 
(telecommunication  eguipment)  ,  and  components.  Computer 
hardware  technology  in  Korea  has  been  enhanced  through 
present  cay  electronic  industry  contributions,  digital  tech¬ 
nology,  a  prime  factor  in  computer  hardware,  is  a  leading 
problem  in  Korean  computer  industry.  In  Korea,  older  analog 
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(linear)  technology  is  slowly  being  replaced  by  digital 
technology  through  consumer  acguisitions.  lo  overcome  this 
problem,  consumer  goods  are  being  stressed  because  changes 
in  the  technology  for  IV  sets,  radios,  tape  reccders,  and 
videos  are  relatively  small  and  easy  to  assimilate.  In  addi¬ 
tion,  the  rapid  growth  in  domestic  demand  for  consumer  dura¬ 
bles  gave  strong  support  to  the  industry.  For  a  long  time, 
the  engineer  has  learned  the  digital  technology  by  way  of 
assembling,  operating,  producing,  mending,  maintenance,  and 
top-down  system  design.  The  purpose  of  digital  technology 
is  to  study  micro-processors  and  the  hardware  bus.  Each 
major  computer  company  in  Korea  has  several  excellent  engi- 
reers  who  have  a  good  knowledge  of  digital  technology.  Ibis 
means  that  each  major  company  has  the  ability  to  copy  at  the 
"boarc  level".  Furthermore,  they  are  also  able  to  design  at 
the  beard  level  in  tbe  near  future.  [Ref.  10]. 

In  summation,  the  hardware  technology  of  Korea  is  it  the 
middle  portion  of  the  first  and  the  second  phase. 

2 .  Software 

Currently,  tie  software  technology  of  Korea  is  a 
secondary  factor  of  the  computer  industry.  Although  computer 
software  technology  tends  to  lag  behind  hardware  advances, 
software  ef fectiveness  has  improved  and  will  continue  to  do 
so.  Cf  course,  the  software  technology  or  well-developed 
countries  were  also  a  secondary  development  factor  at  the 
beginning  cf  computer  system  advancers.  Especially,  the 
system  software  field  falls  behind  hardware  in  the  well- 
developed  countries  also.  £Bef.  9].  Ihe  computer  scien¬ 
tists  cf  Korea  have  studied  operating  systems  and  language 
processors  in  order  to  use  computer  systems.  If  Korea 
develops  a  computer  system  independently  and  wants  to  sell 
the  computer  system,  then  it  should  have  the  ability  to 
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maintain  the  entire  system.  Therefore,  the  engineers  and 
computer  scientists  should  understand  about  the  system  soft¬ 
ware  ,  operating  system,  and  language  processor.  Fortunately, 
the  "Gcld-Star"  computer  company  is  going  to  install  a 
"software  development  center"  during  1984.  The  software 
development  center  will  study  the  package  for  users  arc  tne 
study  cf  BA  SIC  software  development,  flcst  of  all,  tie  soft¬ 
ware  development  center  of  Gcld-Star  will  try  to  conduct  the 
modification  of  BASIC  operating  system  and  compiler  formats 
in  order  to  use  the  Korean  alphabet,  (Han-Gui) .  Also,  "Ine 
Software  House"  was  opened  in  july  of  1983  in  Korea.  Ihe 
major  pcrpcse  of  the  "Software  House"  is  as  fellows: 
Whenever  the  user  warts  software,  tne  software  house  manu¬ 
factures  tie  software  (low-level  case)  or  purchases  it  from 
foreign  countries  and  delivers  it  to  the  user.  £JBef.  £]. 
Currently,  Korea  has  no  highly  capable  software  development 
houses.  Although,  they  have  a  few  high-level  computer  tech¬ 
nical  personnel,  they  have  a  lack  of  software  developers. 
The  next  chapter  will  discuss  the  guideline  for  software 
houses.  Finally,  the  software  technology  cf  Korea  is  ir  the 
first  phase,  that  is,  copy  phase  among  the  three  phases  tor 
learning  the  computer  technology. 

3.  Ihe  Present  Status  cf  Korean  Computer  Companies 

There  are  several  major  computer  companies  in  Korea. 
Cn  the  tasis  of  Korean  Industry  Bank's  data,  the  present 
•status  of  major  computer  companies  will  be  discussed.  Ihe 
Korea's  dcmestic  market,  one  of  the  largest  in  Asia,  is 
almost  entirely  there  because  the  government  has  banned  the 
import  cf  assembled  computers.  So  far,  the  major 

companies - Gold-Star,  Samsung,  Daewoo,  Hyundai  and  Criental 

Erecisicn  Company  (0£C) - lag  the  United  States  and  Japanes 

competition  in  technology.  £Bef.  11].  But,  they  say  they 
are  determined  that  Korean  assembly  lines,  now  churning  cut 
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millions  of  color  televisions/  will  some  day  he  putting  cut 
personal  computers  [Eef.  11].  Already,  Korean  companies  are 
doing  computer  assembly  work  for  United  States  manufac¬ 
turers.  Gcld-Star  has  two  personal  computer  companies,  that 
is,  Gcld-Star  Tele-Electric  Co,. ltd.,  and  Gcld-Star 
Computer.  The  former  is  ccoperating  with  Data  Product 
Corpcxaticn  company  ci  the  United  States  and  the  latter  is 
cooperating  with  the  Honeywell  company  of  the  United  States. 
The  Eata  Product  Corporation  company  is  one  of  the  mcst 
famous  printer  makers  in  the  world.  So,  thanks  to  the  Data 
Product  Ccrporation  company,  the  Gold-Star  Tele-Electric  Co, 
ltd.,  produced  the  a-100,  matrix  printer.  Also,  the  compa¬ 
nies  are  going  to  produce  the  profile  disk  drive  indepen¬ 
dently  in  the  near  future.  The  Gold-Star  Computer  is 
producing  the  Cathode-Ray-T  ute  (CRT)  terminal  which  can  use 
both  the  Kcrean  and  English  alphabet.  Recently,  this  company 
developed  the  8  tit  micro-ccmputer  independently,  that  is, 
C-SDPS  6,  me  del  92,  9h,  96.  The  CPU  of  GSDPS  6  is  Z-£Ca,  and 
the  operating  system  for  GSDPS  6  is  CP /H  and  MP/K.  Also, 
Thanks  tc  Honewell  company’s  assistance,  the  Gcld-Star 
Computer  produced  the  general- purpose  large  scale  computer, 
GSDPS6  (main-frame)  .  The  major  characteristics  of  manufac¬ 
tured  goods  of  major  computer  companies  are  referred  to 
Appendix  A.  Next,  Sam-Sung  Computer  company  has  teen  assem¬ 
bling  and  suppling  the  CRT  terminal  and  printer  since  1960- 
This  company's  policy  has  teen  import  the  personnel 
computers  from  United  States  and  Japan  and  supply  the 
national  manketing.  £Bef.  9].  But,  In  1982,  this  company 
coopenated  with  Hewlett  Packard  (HP)  company.  Sc,  this 
company  is  assembling  and  producing  the  HP3000  series  mini¬ 
computer  as  an  original  equipment  manufacturer  (CEM)  .  The 
Sam-Sung  computer  company  is  producing  the  Smart  terminal 
and  are  exporting  the  terminal.  Also,  Dae-Hoo  and  Hyun-Dai 
are  two  of  the  biggest  electronics  companies  in  the  country. 


Eut,  £ae-Koo  and  Eyun-Dai  are  not  yet  in  the  computer 
market.  Next  Oriental-Precisicn-Company  (OPC)  is  producing 
the  CPI  terminal  (except  logic  hoard)  and  is  expecting  a 
large  amount  of  CRT  terminals  to  Televideo  Computer  company 
cf  United  States.  Ard,  the  CPC  is  producing  the  32  tit 
computer  thanks  to  Nippon  Data  General  Company.  As  the 
author  discussed  earlier,  the  major  charac teristics  cf  manu¬ 
factured  goeds  of  majer  computer  companies  are  contained  in 
Appendix  A. 


The  Prospect  cf  Computer  Technology 


Cost  of  all,  it  is  essential  for  each  company  to 
learn  the  technology  ci  copying,  and  the  technology  ior 
production,  as  soon  as  possitle.  Next,  each  company  must 
learn  the  second  approach  phase,  that  is,  design  technology. 
And  then,  especially,  all  computer  companies  of  Korea  should 
try  to  design  the  Kciean-style  computer.  Currently,  the 
major  computer  companies  are  trying  to  process  the 
Korean-Alphahet  by  using  existing  computers.  [Bef.  S]. 
However,  major  computer  companies  are  going  to  develop  the 
Korean  Alphabet  word  processing  system  in  order  to  under¬ 
stand  and  use  the  computer  easily.  [Bef.  9].  The  "pros¬ 
pectors"  in  the  computer  industry  in  well-developed 
countries  axe  studying  Distributed  Data  Processing  (DEP) 
systems,  local  computer  networks  (LAN)  and  super-computers 
(The  ftt  generations  computer).  Especially,  in  the  software 
field,  the  computer  scientists  are  studying  both  programming 
language  and  software  development  techniques  in  order  to 
overcome  the  software  crisis,  software  complexity,  and  soft¬ 
ware  friendliness.  Currently,  Korea  can  not  compete  with  the 
weil^develcped  countries  in  terms  of  higher  level  computer 
technology.  However,  Korea  should  grasp  the  prospect  cf 
computer  technology  in  the  well-developed  countries  and 
learn  their  computer  design  technology.  Furthermore,  Korea 
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will  try  to  enter  the  third  approach  phase,  that  is,  devel¬ 
opment  phase.  First  c£  all,  Korea  will  do  two  basic  things. 
As  was  described  before,  Korea  will  develop  the  Korean-style 
computer  in  order  to  use  and  understand  the  computer  easily. 
Also,  Korea  will  develop  the  new  computer  in  order  tc  expert 
it  in  the  distant  future. 

C.  Ill  CCUiUTEB  IHDCSTBY  OF  KCBEA 

1 .  The  Present  Status  cf  Computer  Installations 

Cn  the  basis  cf  Korea  Industry  Eank's  data,  the 
present  status  of  ccirputer  installation  will  be  discussed  in 
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Figure  3.2  Status  of  Computer  Purchase. 

this  section.  According  to  Figure  3.2,  the  total  number  of 
computer  purchase  were  633  units  at  the  end  of  1981  year.  At 
that  time,  the  total  number  of  large  mini-computer  are 
greater  than  the  total  number  of  small  mini-computer  and 
micro-computer.  On  the  other  hand,  in  1983,  the  Korean 
personal  computer  market  began  a  rapid  expansion  phase. 
This  has  caused  the  number  of  small  mini -computers  and 
sicr c-ccmpu ters  to  cut  distance  the  total  number  cf  main 
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figure  3.3  Status  of  Computer  Application. 

frames  aid  mini-computers.  Figure  3.3  is  the  current  status 
cf  computer  application-  Today,  especially,  Korea  imports 
lar ge-gereral  purpose  computers  and  large  mini-computers 
instead  of  small  oini- computers  and  micro-computers. 
Therefore,  the  current  status  of  Korea  computer  application 
is  fcr  simple  business  management  and  simple  calculations 
instead  cf  tigh- level  scientific  calculation,  prediction  and 
analysis.  As  was  discussed  earlier,  from  Figure  3.2  and 
5.3,  it  is  known  that  Korea  purchases  predomiantly  the 
large-computers  rather  than  soaller-computers.  Also,  the 
main  purpose  of  purchasing  the  computer  is  for  simple  calcu¬ 
lation  and  business  management  rather  than  prediction  anal¬ 
ysis  (Decision  Support  System)  and  high-level  scientific 
calculation.  [fief.  12].  A  decision  support  system  (CSS)  is 
defined  as  an  information  system  designed  to  provide 
managers  with  information  to  support  their  decision-making 
processes;  an  advanced  management  information  system. 
£Be f«  10].  Figure  5.4  is  the  current  status  of  computer 
introduction  methods.  From  Figure  3.4,  it  is  krcwr  38 
percent  cf  computer  introductions  were  introduced  by  way  of 


figure  3.4  Method  of  Introduction  (Aug/1982). 


rental/lease.  Currently,  Korea  expends  a  large  amount  or 
money  Jiithcut  regard  to  present  status  of  computer  applica¬ 
tion.  £Bef.  9].  for  instance,  Korea  expended  $82  million 
for  rectal  charges  in  1980.  Cn  the  other  hand,  Kcrean 
computer  industry  becins  to  boom  for  micro-computers  in 
1983,  when  some  50,CC0  units  vere  sold  at  an  average  price 
of  $2C0.  (An  addition  10,000  vere  sold  to  the  government  at 
reduced  rate).  £Hef.  11]. 

In  summation,  if  Korean  computer  companies  can  produce  the 
computer  by  themselves,  they  can  reduce  the  expenditure  of 
the  larce  amount  cl  money  in  the  future.  Because  Korea 
should  net  be  expending  the  rental  charges  for  computers 
vhich  creates  a  balance  of  payment  problem. 

2.  3he  present  status  cf  the  Korean  Computer  Industry 

As  vas  discussed  earlier,  the  Kcrean  electronics 
industry  has  achieved  remarkable  growth  in  terms  cf  both 
guality  and  quantity.  As  the  Korean  electronics  industry 
keeps  up  with  this  remarkable  rate  of  growth,  they  can 
compete  with  the  well-developed  ccuntru.es  in  the  electronics 
industry  field.  In  cider  tc  compete  vitn  the  well-developed 
countries  electrcnics  industry  field,  Korea  should  overcome 
the  following  significant  problem.  Figure  3.5  is  a  compo¬ 
nents  ratio  cf  electronics  manufactured  goods.  Figure  3.5 


Figure  3.5  Components  Ratio. 


shows  that  the  largest  ratio  of  electronics  manufactured 
goods  are  in  the  United  States,  Japan  and  Western  Europe. 
Cn  the  ether  hand,  there  is  only  a  16  percent  component 
ratio  for  industrial  equipment  in  electronic  manufactured 
goods  in  Korea.  In  order  to  keep  up  with  the  levels  of 
electronics  industry  of  well-developed  countries,  Korea 
should  make  a  radical  reform  of  the  component  ratio  of  elec¬ 
tronic  manufactured  goods.  It  should  be  increased  up  tc  a 
level  of  3C  percent.  The  computer  industry  will  play  an 
important  role  ir  increasing  the  component  rate  for  indus¬ 
trial  equipment  cf  electronics  manufactured  goods  in  Korea. 
As  a  matter  of  fact,  it  can  be  easily  recognized  from 
historical,  statistical  research  data  of  United  Staes, 
Japan,  etc..  £Bef.  15].  [Bef.  14].  [Bef.  15].  [Bef.  It]. 
Iherefcre,  Korea  can  take  an  interest  in  the  computer  field, 
that  is,  a  fastest  growth  rate,  in  order  to  develop  capabil¬ 
ities  in  electronics  industry  field.  Korea  has  attempt  to 
develop  tie  micro-computer  along  with  lar ge- genera  1  purpose 


computer,  aini-ccmputer,  and  micro-computer.  Because,  Korea 
is  a  developing  country,  it  is  restrained  by  several 
constiairts,  especially,  technical  personnel  and  money  tor 
the  development  of  all  types  cf  computers.  The  growth  rate 
cf  the  oicrc-computer  in  terms  of  dissemination  was  about 
€0-70  percent  from  1S76  to  1981.  £Bef.  8].  In  addition  to 
this,  Korea's  market  for  micro-computers  began  to  teem  in 
1933.  Also,  currently,  the  technical  personnel  who  have 
graduated  from  computer  science  fields  number  about  3920. 
7 his  includes  technical  personnel  who  have  graduated  from 
colleges  and  universities  as  well  as,  technical  colleges. 
This  cumber  includes  the  people  that  study  computer  science, 
computation  and  statistical  science,  and  computer  and 
craftsman  science.  Currently,  Korean  computer  companies 
have  encugh  technical  personnel  who  have  graduated  from 
computer  science  fields.  But,  Korean  computer  companies  are 
faced  with  shortage  of  technical  personnel.  Ihe  next 
chapter  will  discuss  a  proposal  for  solving  the  problem  or 
software  technical  personnel  shortage. 

3.  Ihe  Prospect  for  the  Computer  industry 

Ihe  Korean  computer  industry  is  driven  on  the  basis 
cf  the  electronic  industry.  Especially,  Korea  got  the  feasi¬ 
bility  by  making  the  CRT  terminals.  Ihe  CBT  terminal  was 
made  on  the  basis  of  television  technology.  Of  course,  CBT 
terminals  which  were  made  by  Korea  are  less  reliable  than 
one  cf  developed  courtries.  However,  in  terms  of  guantity, 
Korea  exported  100  thousands  CBT  terminal  in  1S82  and 
exported  350  thousands  CB1  terminal  in  1983.  £Bef.  S]. 
After  locking  over,  the  Korean  electronics  industry  in 
detail,  it  can  be  divided  into  three  kinds  cf  fields: 
computer,  communication,  and  semiconductor  fields.  Ihe  gcal 
cf  three  fields  are  to  produce  the  computer  independently, 
produce  the  communication  eguipment  independently,  and 


produce  tie  Integrated  Circuit  (IC)  independently,  respec¬ 
tively.  Currently,  tie  people  who  are  associated  with 
computers  argue  that  the  computer  industry  is  the  rest 
important  field  or  tie  three.  Also,  the  other  industries 
argue  tie  same  as  the  computer  field's  argument.  [Eef.  £]. 
So,  top  managers  will  rind  determining  their  policies  tc  he 
a  vary  difficult  and  painstaking  task.  As  was  discussed 
earlier,  Korea  is  a  developing  country.  So,  Korea  has 
several  constraints,  especially,  personnel  and  capital. 
Icerefcre,  if  Korea  drives  the  three  fields  simultaneously, 
then  failure  may  occur.  Among  the  three  fields,  the  commu¬ 
nication  field  has  rc  problem  in  terms  of  investment  since 
there  is  enough  domestic  marketing.  Also,  the  electronic 
companies  would  like  to  invest  in  the  semiconductor  field  in 
terms  of  lerg  period  (strategic  view) .  So,  in  fact,  computer 
field  is  tie  weakest  among  the  three.  The  domestic  marketing 
cf  the  computer  field  is  very  narrow.  At  present,  Korea 
imports  the  semiconductor  frem  foreign  countries.  This  makes 
the  computer  cost  very  expensive.  Also,  most  companies  which 
need  the  computer  purchase  the  computer  from  well-developed 
countries.  Therefore,  the  domestic  marketing  in  the  computer 
field  is  very  very  narrow.  lie  Korean  government  announced 
that  they  would  support  the  computer  information  industry. 
Eut,  the  main  purpose  of  the  government  announcement  is  to 
stress  tie  technique  cf  computer  applications.  The  future  of 
the  Korean  computer  industry  is  very  good.  The  reasons  will 
he  discussed  on  the  next  paragraph. 

first;  The  major  factors  which  are  associated  with  the 
computer  industry  are  the  communication  and  semi-conductor 
fields,  fortunately,  the  Korean  computer  industry  will  he 
developed  effectively  since  the  computer  industry  is  prog¬ 
ressing  as  well  as  communication  and  semi-conductor  fields 
in  Korea. 


Eeconc;  As  was  indicated  by  the  computer  industry  itself, 
companies  may  net  fellow  the  well-developed  country’s  work 
in  terns  of  computer  technology.  That  is,  Korea  can  develop 
their  computer  industry  without  a  large  amount  of  investment 
iy  analyzing  and  studying  the  trial  and  error  technigues  of 
a  well-dev-e  loped  country's  technology. 

Third;  Tie  personnel  expense  is  the  greatest  factor  in 
computer  industry.  However,  the  Korean  computer  industry  has 
a  major  advantage  in  this  field,  that  is,  the  lower  wage 
rates  of  its  later  force. 


X.  BEVIES 

Eiscussed  was  the  current  status  and  the  prospect  of  the 
computer  technology  and  computer  industry.  In  addition  to 
the  ateve  contents,  the  approach  steps  for  learning  the 
computer  technology  was  discussed  in  order  to  understand  the 
level  of  current  computer  technology  and  guide  the  direction 
c£  current  computer  technology.  As  was  discussed  earlier, 
there  axe  three  approach  steps,  that  is,  copy,  design,  and 
development  for  leaning  the  computer  technology.  According 
to  the  approach  steps,  the  current  status  of  the  Kcrean 
computer  technology  is  involved  in  the  first  phase  and  most 
companies  are  trying  to  learn  the  product  technology. 
However,  some  major  computer  companies  are  studying  the 
seccrd  phase  (just  in  terms  of  a  few  fields) .  Especially, 
in  order  to  develop  the  Korean-style  computer,  they  should 
learn  the  design  techrclogy.  The  Korean  computer  industry  is 
in  the  same  early  stages  as  the  Korean  computer  technology. 
However,  the  Korean  electronics  industry  should  follow  the 
well-developed  country’s  work.  That  is,  the  Korean  elec¬ 
tronics  industry  should  be  converted  from  the  consumer-goods 
to  industrial  eguipment  production.  fieally,  the  main  compo¬ 
nent  of  industrial  eguipment  is  the  computer  in 
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21.  1  I BOPOSAl  PCI  THE  80BI1N  COHPOTER  IN  COST RY  AND 

GOVERNMENT 


A.  A  f  ECFCSAL  IN  TER BS  OF  TEE  NEAR  FOT-OBE 
1 •  "Software  Houses"  Activation 

Currently,  software  technology  is  mere  a  important 
factor  than  the  hardware  technology.  For  example,  in  the 
early  1S£0*£,  hardware  cost  was  substantially  greater  than 
software  cost,  with  the  former  as  much  as  six  times  as  the 
latter.  £Bef-  22].  However,  most  people  faced  the  "soft¬ 
ware  crisis"  ten  years  ago.  So,  nowadays,  software  cost  is 
much  more  expensive  relative  to  hardware.  Therefore,  the 
business  strategy  of  computer  companies  in  well-developed 
countries  was  to  give  software  much  more  emphasis  than  hard¬ 
ware  in  terns  of  marketing  policy.  In  order  to  keep  up  with 
the  level  cf  more  developed  countries,  Korea  should  develop 
its  cwr  software  indtstry.  As  was  discussed  earlier,  soft¬ 
ware  technology  in  Korea  is  currently  in  its  infancy.  So 
far,  tie  Kcrean  government  policy  for  the  computer  industry 
has  net  emphasized  software  but  hardware  .  Of  ccurse, 
policies  concerning  hardware  are  not  necessarily  bad. 
However,  in  a  world-wide  sense,  the  computer  companies  show 
a  tendency  to  develop  software  rather  than  the  hardware  in 
erder  to  get  the  maximum  profit.  £  Be f.  8].  Fortunately, 
"Software  Houses"  were  established  in  1983  in  Kcrea. 
£Bef.  8].  But,  most  Software  Houses  have  problems,  ir  the 
areas  cf  money,  technical  personnel,  etc..  The  Kcrean 
government  should  aid  in  the  sclution  of  these  probleos  in 
order  to  develop  the  software  fields  effectively.  In  ether 
words,  the  government  should  provide  concentrated  support  to 
the  software  houses.  The  United  States  utilizes  a  tax  credit 


51 


system,  that  is,  ccmpanies  nay  deduct  up  tc  252  cf  their 
software  development  expenses  from  their  taxable  corporate 
income.  The  Korean  government  should  also  develop  a  tax 
credit  system  for  both  users  and  software  developers,  in 
order  tc  prime  or  boost  the  development  of  the  software 
industries.  £Ref.  S>  Also,  it  will  take  a  long  time  to 
cultivate  men  of  talent  tc  complete  the  development  of 
tigber-level  specific  software.  So,  the  computer  ccmpanies 
will  reed  tc  invest  a  large  amount  of  capital,  develcpmert, 
marketing  and  other  resources  to  support  Korean  computer 
companies.  S uiseg uently,  the  effort  and  investment  by 
various  software  firms  in  developing  specific  software  will 
permit  Kcrean  public  institutions  to  leave  software  cevexcp- 
ment  tc  private  software  development  companies.  This  action 
will  allcw  Korean  public  institutions  to  return  tc  their 
originally  chartered  duties.  Namely,  the  public  instituticns 
should  try  to  solve  the  problems  of  "software  houses"  and 
these  ccmpanies  should  respond  to  a  consultation, 
furthermore,  the  Korean  government  should  allow  the  software 
companies  tc  participate  in  the  government  projects  in  crder 
to  accumulate  the  software  technology.  Of  course,  the  "soft¬ 
ware  houses"  have  a  few  high-level  computer  technical 
personnel,  however,  they  have  a  lack  of  computer  software 
hreadth.  But  the  problems  will  be  solved  in  the  near 
future.  Currently,  the  software  houses  manufacture  the 
software  (lcw-level  case)  or  purchase  it  from  foreign  coun¬ 
tries  and  deliver  it  without  studying  about  the  ccmpanies 
demand  in  detail  whenever  they  want  software.  The  above 
method  can  not  support  the  business  companies  effectively 
since  they  don't  know  the  system  background  exactly. 
Therefore,  the  software  houses  should  take  into  account  the 
system  background  before  delivering  the  software  thus 
improving  the  capability  of  the  business  company.  In  ether 
words,  the  software  houses  should  analyze  the  problems  cf 


tusi.fi esses  and  then  try  to  solve  these  problems  for  these 
businesses.  Therefore  due  to  the  aforementioned  lack  of 
Korean  capability  in  software  technical  development  anc  the 
exparairc  role  cf  Al£  in  problem  solving  in  this  rapidly 
develcpirg  industrial  country#  it  is  logical  that  one  aspect 
cf  the  future  cf  Korea  as  well  as  other  develcpirg- 
industrial  countries  lies  in  the  area  of  computer  software 
development.  Therefore#  the  function  or  "software  houses" 
is  very  important  to  the  future  growth  cf  the  Korean 
computer  industry.  The  major  function  of  "software  houses" 
should  be  to  develop  aid  manufacture  software  packages  that 
can  standardize  applications  among  countries  involved  in 
heavy  industrial  development.  Such  commonalty  will  lend 
itself  to  lew  cost-pei  unit  manufacture  and  resulting  lower 
cost  tc  the  user. 

2.  .Development  cf  a  Single  Market  Segment 

is  was  discussed  earlier,  the  current  Korean 
computer  domestic  market  is  very  narrow#  consisting,  in 
large  part,  of  microcomputers  and  related  equipment  such  as 
CfiT  terminals.  In  order  tc  increase  the  market  for  these 
computers#  Korea  must  find  export  markets.  Difficulties 
exist,  however#  with  expanding  exportation.  Korean  computer 
companies  technology  is  presently  at  a  lower  level  than  many 
ether  producing  countries.  Capital  is  also  scarce.  Korean 
computer  companies  should  therefore  concentrate  their 
erforts  toward  developing  one  portion  of  the  market  only.  In 
particular  specializing  in  the  manufacture  and  exportation 
cf  one  type  computer.  In  other  words,  the  alcove  argument  is 
that  Korean  computer  companies  should  specialize  cr  concen¬ 
trate  upon  a  specific  components  of  computers.  This  is  so 
at  least  if  Korean  computer  companies  want  to  go  beyond  a 
superficial  comprehension  and  aeguire  a  depth  cf  urder- 
standing.  Of  course#  Korean  computer  companies  can*t 


possibly  krcv  aLc.it  everything.  Since  Korea  is  a  relative 
newccmmer  in  the  area  or  technc-ind ustrial  development  it 
has  limited  financial  and  technical  capabilities  at  its 
present  stage  cf  growth.  Ibis  limitation  inhibits  its 
ability  tc  approach  the  development  of  its  computer  industry 
in  a  "macro'’  sense.  Cn  the  ether  hand,  as  Korea  narrows  its 
scope  tc  a  range  of  specific  computer  production,  an  under¬ 
standing  cf  it  aid  an  expertise  in  providing  such  goods  and 
services  car  increase  accordingly.  also,  Korean  computer 
companies  ar  more  easily  develop  a  detailed  Knowledge  of 
specific  ccmponents  cf  computers  than  if  Korean  computer 
companies  produced  an  entire  level  cf  components  of 
computers.  Korean  computer  companies  have  several 
constraints,  especially,  lack  of  technical  personnel  and 
money,  fer  developing  computers.  Therefore,  the  above  argu¬ 
ments  are  useful  fer  Korean  computer  companies.  for 
example,  mest  Korean  computer  companies  has  been  assembling 
and  exporting  CRT  terminals.  Although  the  CRT  terminal  made 
by  Korea  are  a  little  less  reliable  than  one  of  developed 
countries,  Korea  experteu  100  thousand  CRT  terminal  in  1563. 
furthermore,  most  cf  business  companies  would  like  a 
distributed  data  processing  system  instead  of  a  central  data 
processing  are  in  the  future.  This  is  one  of  the  trends  of 
computer  data  processing.  So,  the  demand  for  CRT  terminals 
will  ±e  increased.  Therefore,  the  possibility  cf  CRT 
terminal  in  the  world  market  is  good.  In  summation,  it  is 
suggested  that  the  Kcrean  computer  companies  should  study 
specific  priority  equipment  such  as  CRT  terminal. 

3 .  The  Shortage  c f  Sof  t ware  Technical  Personnel 

As  was  discussed  earlier,  currently,  Korean  computer 
companies  seem  to  have  enough  technical  personnel  whe  have 
graduated  ficm  computer  science  fields.  But  Korean  computer 
companies  are  faced  with  actual  shortages  of  technical 


personnel.  Ihe  reasons  the  computer  companies  are  faced  with 
a  shortage  cf  technical  personnel  axe  as  follows: 

First;  Shortage  cf  gualified  faculty. 


Currently,  the  ratio  in  professors  of  Korean  computer 
science  fields  are  Fb.D  ,  a.S  (70S),  and  B.S  (65?)  . 
£Bef.  8].  Namely,  the  professors  who  have  the  U.S  degree 
are  teaching  the  students  cf  the  computer  science  fields. 
Furthermore,  unf or tuxately,  very  few  ox  the  faculty  have  had 
substantial  practical  experience  in  designing  and  building 
computer  systems  lx  a  production  environment.  It  is 
extremely  difficult  for  someone  who  has  never  practiced 
engineering  to  teach  it.  In  order  to  solve  the  above 
problem,  tbe  university  should  cooperate  with  the  computer 
companies.  That  is,  computer  industry  and  university 
exchange  programs  for  faculty  could  help  to  alleviate  this 
problem. 

Second;  Shortage  of  lab-work 

Generally,  the  reguired  courses  in  the  computer  science 
fields  are  Assembler,  COEOl,  FORTRAN,  Data  Structure, 
Frograiming,  Compiler,  System  Analysis,  and  several  kinds  of 
mathematics.  Also,  the  optional  courses  are  Operational 
Research,  Simulation,  Data  Rase  ,etc..  Tnese  are  almost  the 
same  computer  science  fields  as  those  of  the  United  States. 
Rut,  most  Korean  universities  attach  more  importance  to 
theory  than  lab-work.  Also,  most  universities,  colleges,  and 
technical  colleges  purchase  only  a  limited  number  of  micro¬ 
computers,  so  students  who  are  studying  in  computer  science 
fields  have  little  chance  to  use  the  computers.  however, 
the  computer  software  field  is  measured  in  terms  cf  prac¬ 
tical  applications,  not  pure  theory.  best  courses  must 
include  cr  be  tightly  coupled  to  some  sort  of  lab  in  which 
the  concepts  are  put  into  practice. 
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Cn  the  ether  hand,  the  computer  companies  should  remember 
that  the  university  exists  tc  provide  education  or  lasting 
value  and  to  teach  concepts  tc  which  students  can  turn 
throughout  their  careers.  lhus,  certain  training  responsi¬ 
bilities  will  always  tall  on  the  computer  companies.  There 
are  several  reasons: 

Even  it  a  Korean  university  education  in  software  field  were 
to  attempt  to  model  the  "real  world"  as  closely  as  possible, 
some  problems  would  arise. 

(1)  It  is  very  difficult  to  convey  an  accurate  understanding 
of  budgeting,  both  in  development  and  operational  costs  for 
software  systems.  This  problem  is  further  magnified  by  the 
general  lack  of  understanding  of  cost  estimation. 

(2)  There  are  important  differences  between  the  structure  of 
a  group  in  a  software  field  (where  the  objective  is  educa¬ 
tion)  and  the  structure  of  a  group  in  the  computer 
industry  (where  the  objectives  are  to  produce  an  artifact  and 
to  serve  the  individual  career  goals  of  the  group  numbers). 

(3)  Industry  practices  are  far  from  being  standardized.  At 
this  stage,  it  would  be  impossible  for  any  university 
program  to  model  a  general  industrial  setting  for  computer 
system  production. 


E-  A  f ECPCSAL  IE  TEEES  OF  TEE  DISTANT  FUTURE 
1  •  Social  Policy 

As  was  the  case  with  the  Industrial  Revolution,  the 
improvement  in  productivity  that  computer  technology  will 
allow  is  basically  gccd,  since  it  can  be  create  more  leisure 
time  and/or  a  higher  standard  of  living.  However,  the  short¬ 
term  ccnseguences  will  be  disastrous  unless  it  is  properly 
planned.  This  is  sc  because,  basically,  the  demand  side  of 


tiie  economy  has  a  much  slower  response  time  than  the  supply 
side.  Therefore,  the  computer  technology  can  lead  to  higher 
unemployment  and  the  unegual  distribution  of  wealth.  Unless 
these  changes  are  predicted  and  controlled,  the  Korean 
society  may  experience  serious  unmanageable  conseguences, 
and  the  long-term  advantages  of  the  computer  technology  may 
he  lest.  Therefore,  the  Korean  government  should  take  into 
account  the  above  problems  when  they  plan  social  policy. 
The  several  proposals  to  solve  the  above  problems  will  be 
discussed  in  this  section.  Fcr  example,  the  increased  level 
cf  unemployment  that  could  result  from  the  adoption  of  the 
technclogy.  The  government  policy  should  not  be  to  prevent 
labor  displacement  hut  to  make  it  acceptable  by  ensuring 
that  it  does  not  ccrvey  social  hardship  or  stigma  ard  by 
providing  the  people  involved  with  creative  opportunities 
for  the  future.  Next,  the  high-level  computer  technclogy 
may  create  an  ineguality  of  earnings.  That  is,  if  the 
productivity  of  a  particular  job  is  greatly  increased  in 
comparison  with  ether  jobs,  then  it  can  be  done  with  less 
effort  or  time.  Sociologically  speaking,  caution  must  be 
emphasised  in  the  introduction  of  automation  into  the  work 
place.  The  resulting  increased  productivity  at  a  lower  per 
unit  ccst  may  cause  cr  introduce  economic  inequalities  or 
inequities  laid  upon  the  shoulders  of  those  in  the  work 
place  whe  dc  not  benefit  from  this  improved  technology.  The 
inequities  make  include,  involuntary  reduced  wages  cr  less 
cf  jobs.  The  above  situation  may  occur  on  a  macro  scale 
with  companies.  That  is,  seme  of  the  companies  will  he  able 
to  use  tie  technology  to  make  "dispropcrticnaln  profits  in 
comparison  to  those  companies  who  produce  at  a  comparatively 
inefficiezt  rate  due  to  insufficient  technological  improve¬ 
ment.  This  should  provide  an  incentive  for  improvement.  On 
the  other  hand,  some  sectors  cf  the  business  companies  will 
he  unable  tc  benefit  to  any  significant  degree.  Therefore, 


the  high-level  computer  technology  may  create  problems 
unless  it  is  properly  planned.  It  is  likely  that  computer 
technology  will  change  the  style  of  government.  That  is, 
more  effective  intonation  collection  and  analysis  can 
improve  the  efficiency  of  government  and  it  will  simplify, 
hut  inperscnalize  interactions  between  government  arc  the 
individual.  In  order  to  deal  with  the  above  changes,  the 
Korean  government  should  take  into  account  the  following 
proposals: 

(1)  Changes  in  the  rules  relating  to  the  approval  chain 
which  is  based  on  the  limitations  in  existing  systems. 
Currently,  in  order  to  obtain  approval  of  a  paper,  the  paper 
should  pass  through  the  following  chain,  that  is, 
drafter — >sectios  chief — >department  manager — >directcr — > 
vice  president — >president.  Iherefore,  the  Korean  govern¬ 
ment  should  simplify  the  process  of  approval. 

(2)  Simplification  cf  record  collection  and  keeping. 
Currently,  most  papers  are  kept  in  a  filing  cabinet. 
Iherefore,  theft  and  loss  are  guite  possible.  To  solve  the 
problem,  the  Korean  government  can  use  a  computer  file 
rather  than  filing  catinets.  Also,  exchange  of  information 
takes  a  long  time  with  existing  paper  system.  To  solve  the 
above  problem,  the  Korean  government  should  consider  the 
cn-lire  computer  system.  It  does  provide  for  the  excharge  of 
informatics  immediately. 

(3)  Provision  of  different,  (ideally  simpler)  and  sore  cost- 
effective  paper  forms  of  taxation  and  tax  collection, 
iell-designed  taxation  and  tax-collection  forms  can  increase 
clerical  efficiency,  improve  work  flow,  and  lower  system 
costs.  Tc  evaluate  a  form's  effectiveness,  the  Korean 
government  should  keep  four  principles  in  mind: 


first;  The  form  must  he  easy  tc  use  in  the  system. 


Second;  Ike  completed  form  oust  be  easy  to  use  in  the 
systei. 

Third;  The  font  should  not  collect  data  that  will  net  be 
used  in  the  system. 

fourth;  The  form  should  not  be  unnecessarily  expensive. 

2.  Computer  Research  and  Development  Center’s 

Establishment 

Uncertainties  concerning  the  future  provide  risks 
for  Korean  computer  companies  as  well  as  for  the  well- 
developed  country's  computer  companies.  Technology  fore¬ 
casting ,  therefore/  is  theoretically  as  essential  and 
valuable  for  Korean  computer  companies  as  for  the  well- 
develcped  country's  computer  companies.  Unfortunately,  most 
Korean  computer  companies  currently  have  no  "Research  and 
Development  Center".  The  main  purposes  of  Research  and 
Development  Centers  are  the  support  of  the  Korean  computer 
companies  aid  the  development  of  an  effective  computer  tech¬ 
nology.  The  emphasis  of  such  support  should  not  be  towards 
control  applications  but  towards  information  handling  appli¬ 
cations  in  the  office,  home,  public  institutions,  and  else¬ 
where.  The  Korean  computer  companies  should  consider 
organizing  Korean  electronics  Research  and  Development 
Center's  resources.  This  includes  equipment,  money, 

material,  facilities,  and  personnel.  £Ref.  10].  The 
Research  and  Development  Center  would  provide  a  focus  fer 
the  subject  and  could  play  a  valuable  role  by  providing 
technical  support  services  to  computer  companies.  In 
general,  seme  developing  countries  believe  any  research  and 
development  is  tco  empensive  for  them  to  undertake.  This 
belief  is  vulnerable  cn  two  counts. 


first*  it  is  technically  possible  tc  do  some  types  of 
research  in  small  plarts. 

Second*  it  is  vitally  necessary  for  most  developing  coun¬ 
tries  tc  engage  in  research  to  remain  competitive. 
Nevertheless*  research  and  development  poses  two  real  prob¬ 
lems  fcr  a  developing  country,  it  consumes  both  mcney  and 
management  time.  If  it  is  unproductive*  any  research  is  tco 
costly.  If  it  is  productive*  however*  it  may  be  cost  effec¬ 
tive  and  result  in  increased  production  efficiencies  and 
resulting  cost  savings.  Kcrean  computer  companies  can  use 
the  following  arguments  to  support  establishment  cf 
"Research  and  Development  Center". 

(1)  Kcrean  computer  companies  can  use  individual  members  of 
university  faculties  as  consultants. 

(2)  Korean  computer  companies  can  use  university  research 
groups  fcr  consummation  of  research  projects. 

It  is  suggested  that  Korean  computer  companies  should  estab¬ 
lish  the  research  and  development  center  in  terms  of  future 
requirements.  After  establishment  of  the  Research  and 
Development  Center*  the  following  areas  should  be  pursued: 

(1)  lechnical  forecasting  and  policy  determination.  ihere 
is  a  considerable  time-lag  between  the  development  cf  tech¬ 
nology  and  its  widespread  application.  For  example*  the 
transistor  or  high-level  computer  language  can  take  ten 
years  from  concept  tc  commercial  application  and  a  further 
five  years  before  they  achieve  widespread  user  impact. 
£Bef.  163*  Ever  miner  changes  like  the  virtual  storage  can 
take  five  years  to  develop  and  a  further  five  years  to 
achieve  widespread  user  impact.  Ey  looking  over  the  history* 
the  general  trends  in  computer  technology  over  at  least  the 
short  and  mid  term  can  be  predicted  witheut  reference  to 
any  fern  of  technological  forecasting. 


(2)  Cse  of  computer  technology  in  Government.  Ihe  Korean 
goverrmert  announced  that  they  will  use  the  computer  in 
order  to  handle  public  ad minstration  effectively  and  effi¬ 
ciently  by  1986.  It  is  predicted  that  the  use  of  computers 
in  government  will  be  increased.  Therefore/  Research  and 
Development  Centers  will  prepare  for  the  forthcoming  revo¬ 
lution  in  computer  development  and  application/  and  will 
influence  both  the  nature  and  capability  of  government/  and 
the  efficiency  cf  government  processes.  An  example  could 
be  at  the  statistical  level/  concerned  with  census  cf  popu¬ 
lation/  earning,  trace,  taxation,  etc.. 

(3)  Co-operation  with  Besearch  and  Development  Centers  in 
ether  countries.  Currently,  Korea  has  low-level  computer 
technclcgy.  In  order  to  develop  the  capability  of  Besearch 
and  Development  Centers  in  Korea,  there  should  be  interna¬ 
tional  cooperation  with  Besearch  and  Development  Centers  in 
well-developed  countries.  In  addition  to  the  above  argu¬ 
ments,  Korean  Besearch  and  Development  Centers  could  main¬ 
tain  active  monitoring  capabilities  of  foreign  activities  in 
erder  tc  ensure  that  they  are  aware  of  significant 
developments. 

2.  Semiconductor  Company  Establishment 

There  can  be  no  doubt  that  the  semiconductor  tech¬ 
nology  has  the  greatest  importance  to  the  military  and  will 
become  basic  tc  almost  every  aspect  of  industry  and 
commerce.  Furthermore,  the  semiconductor  component  is  ere  of 
the  ccst  important  factors  in  computer  industry.  Korean 
computer  companies  import  the  semiconductor  components  from 
foreign  countries.  This  makes  the  computer  cost  very  expen¬ 
sive.  Cf  course,  Korean  computer  companies  can  import  the 
semiconductor  components  from  foreign  countries  continu¬ 
ously.  But,  Korea  has  no  significant  reserves  of  natural 


resources  and  the  population  density  is  among  the  highest  in 
the  wcrld.  So,  in  crder  tc  improve  the  economic  capability 
and  computer  technology,  Korea  should  learn  the  high-level 
semi-ccrductor  technology  in  the  distant  future.  Therefore, 
it  is  suggested  that  Korean  computer  companies  should  estab¬ 
lish  the  semiconductor  companies  as  early  as  possible. 
Korea  stands  face  tc  face  North  Korea.  Korea  has  been 
expending  large  amounts  of  money  for  military  defense.  If  a 
semiconductor  industry  can  be  developed  in  Korea,  its  prod¬ 
ucts  could  be  used  internally  by  the  Korean  computer 
industry  and  could  be  incorporated  by  the  military  in  its 
future  weapons.  This  would  provide  further  economic  growth, 
another  export  market  and  improvements  to  military  eguipment 
and  strength.  In  summation,  the  strategic  nature  cf  semi¬ 
conductor  technology  is  very  useful  in  both  the  economic  and 
military  sense.  Therefore,  the  semiconductor  company's 
establishment  is  suggested.  Also,  the  argument  in  favor  of 
establishing  a  semiconductor  company  is  a  possibility,  as 
the  technology  stabilizes,  there  will  be  good  competitive 
opportunities  in  this  market.  In  other  words,  there  will 
exist  a  very  broad  domestic  and  foreign  market  in  semicon¬ 
ductor  field.  After  establishment  of  the  semiconductor 
company,  it  is  suggested  that  research  in  the  following 
areas  cculd  lead  to  midterm  pay-off: 

(1}  Sensor  technology,  which  will  be  required  for  access  to 
micrc-ccmputer  control. 

(2)  large-scale  display,  which  will  be  essential  to  lcw-cost 
access  tc  information  systems. 

(3)  Advanced  semiconductor  phenomena  particularly  using  the 
wave  characteristics  cf  electrons.  £Bef.  18].  In  brief, 
Korean  computer  companies  should  establish  the  semiconductor 
companies  and  produce  semiconductor  product  rather  than 
import  them  frcm  foreign  countries. 


c 


A  IECPCSAL  FCB  KCEEAH  CCMPOTEB  MARKETING  FIELDS 


1 •  Introduction 

Currently,  tie  domestic  marketing  cf  Korean  computer 
product  is  very  narrow.  The  reasons  are  as  follows: 

The  semiconductor  is  cne  of  the  most  important  factors  in 
the  computer  industry.  However,  Korea  has  no  high-level 
technology  cf  semiconductors.  So,  Korea  imports  the  semi¬ 
conductors  from  foreign  countries  such  as  United  States, 
Japan,  and  Western  Europe.  Therefore,  the  cost  of  computers 
made  ty  Kcrea  is  very  expensive  in  comparison  to  its 
perf crmance .  In  addition  to  the  above  arguments,  Kcrean 
computer  companies  have  no  high-level  technology  yet.  Host 
cf  all,  most  Koreans  don*  t  know  the  following;  tihat's  a 
computer;  Why  do  we  need  a  computer?  How  do  you  operate  the 
computer;  for  example,  if  there  is  little  or  no  interest  in 
the  computer,  the  domestic  marketing  should  he  clcsed. 
Also,  acst  companies  which  need  the  computer  purchase  the 
computer  frem  well-developed  countries.  In  summation,  the 
marketing  policy  of  Kcrean  computer  companies  have  seme 
problems.  That  is,  High-Cost/Low-Performance.  Especially, 
there  is  nc  education  policy  for  the  consumers.  Currently, 
the  Kcrean  computer  industry  is  in  its  early  stages.  In 
erder  to  expand  the  narrow  domestic  marketing  of  Kcrea 
computer,  the  application  strategies  for  Korean  computer 
marketing  will  be  discussed  in  this  section. 

2 .  Application  Ftrateg ies 
a.  Consumers  Education 

Currently,  most  consumers  for  computer  systems 
are  facing  five  kinds  of  uncertainty,  that  is. 


dost  cf  tie® 


(1)  Best  consumers  are  a  first  -time  users, 
don’t  knew  computers. 

(2)  In  order  to  acquire  the  computer  system,  the  customer 
must  expend  a  large  amount  cf  investment. 

(3)  Best  consumers  think  that  Korean  computer  technology  is 
low-level.  So,  most  consumers  have  little  confidence  ir  the 
computer  performance. 

(4)  Best  consumers  dcr't  know  how  to  operate  the  computer. 

(5)  Ihere  are  doubts  as  tc  whether  the  computer  could 
perfcim  reliably  and  over  the  extended  period  of  time  as 
promised  by  the  manufacturer. 

Iherefcre,  the  Korean  computer  companies  should  teach 
consumers  about  several  topics.  At  least  these  aspects  cf 
educaticr  must  be  taught  t~>  ccnsumers. 

(1)  Vocational  training  to  exploit  information  technology. 

(2)  Adult  re-educaticE  programs  to  cope  with  changing  labor 
patterns  as  a  consequence  of  the  computer  technology. 

(3)  Contextual  education  to  ensure  that  everyone  is  aware 
cf  the  ccmputer  technology  and  its  potential  conseguences. 

The  sain  purpose  of  education  for  consumers  is  that,  as  mere 
and  mere  consumers  become  knowledgeable  about  computers, 
the  ccnsumers  will  buy  computers,  and  the  computer  domestic 
marketing  will  grow  naturally.  Host  of  all,  Korean  ccmputer 
companies  should  have  an  interest  in  elementary,  middle, 
high  schccl,  and  college  and  university  students.  In  etter 
words,  Korean  computer  companies  can  offer  a  variety  of 
support  to  educational  institutions  in  order  to  expand  the 
narrew  domestic  marketing  in  the  future.  Currently,  most 
consumers  can’t  deal  with  computers.  So,  the  Korean  ccmputer 


companies  should  establish  computer  education  cettei  in 
Seoul,  Eu-San,  Eae-Gue,  and  In-Cheon  since  Seoul,  Eu-San, 
Eae-Gue,  and  In-Checn  are  four  of  the  largest  cities  cf 
Korea.  In  addition  tc  the  atcve  argument,  discussion  of  a 
long  teim  strategy  kill  fcllcw.  It  is  a  very  inpcrtant 
strategy  in  the  distant  future.  For  example,  one  computer 
compary  could  donate  or  sell  a  computer  for  a  low-price  to 
colleces/universities.  Therefore,  many  students  can  learn 
the  ccaputer  b y  using  the  manufactured  goods  of  these 
computer  ccspany.  So,  when  they  graduate  from  their  school s, 
maybe,  they  could  remember  the  computer  company’s  name.  So, 
they  will  introduce  tie  manufactured  goods  of  those  computer 
companies  to  their  neighbor  (friends).  Therefore,  mere  and 
more,  tie  manufactured  goods  of  those  computer  company  will 
be  expanded.  And,  after  all,  domestic  computer  marketing 
will  grow  naturally.  From  the  IBM  history,  they  alsc  used 
the  educational  policy  in  order  to  assist  and  teach  the 
consumers.  In  1960,  the  educational  allowance  policy  was 
"absolutely"  one  of  the  " principal  forces”  in  IBM  also. 
£Sef-  17  *. 

1.  Xow-cost/Eigh-Perf crmance  Strategies 

Currently,  the  second  growth  stage  for  the 
computer  domestic  marketing  is  ongoing.  That  is,  after  the 
consumers  know  and  understand  the  computer,  the  cost/ 
performance  strategies  can  be  considered  to  impreve  the 
narrow  domestic  marketing.  This  does  not  mean  that  the 
educaticr  for  the  consumers  strategy  is  more  important  than 
cost/perfcrmance  strategies.  In  other  words,  they  car  use 
the  educational  and  cost/perfcrmance  strategies  simultane¬ 
ously.  And,  sometimes,  the  Korean  computer  companies  may  or 
may  net  think  that  the  cost/performance  strategies  is  mere 
important  than  the  educational  strategy.  However,  currertly, 
most  consumers  aren't  familiar  with  computer  systems. 


Therefore,  most  cf  all,  at  present,  the  educational  strategy 
is  acre  important  than  the  other  strategies.  Khen  most 
consumers  understand  the  computer  system,  the  Korean 
computer  companies  should  take  into  account  the  lcw-cost/ 
high  performance  strategies  in  order  to  expand  the  domestic 
computer  marketing.  That  is,  the  consumers  who  knew  the 
computer  will  be  interested  in  lcw-cost/ high-performance.  At 
that  time,  the  cost/performance  strategies  are  more  impor¬ 
tant  thar  the  educaticral  strategy.  Korean  computer  compa¬ 
nies  should  learn  the  current  high-level  technology  from 
well-developed  countries  continuously.  The  reason  Korean 
computer  companies  should  have  technical  ties  with  the  well- 
developed  countries  is  as  fellows;  As  was  discussed  before. 


Korea  is  a  developing  country.  So,  currently  the  Korean 
computer  technology  is  in  its  early  stages.  Therefore,  the 
Korean  computer  companies  can't  get  the  high-level  tech¬ 
nology  cf  computer  in  the  near  future.  On  the  other  hand, 
the  well-developed  countries  are  producing  computers  with 
low-ccst/high-perf ormance.  Also,  Korean  computer  companies 
can  use  the  overall  cost  leadership  strategy.  The  overall 
cost  leadership  is  a  classic  capitalistic  model  strategy, 
from  figure  4.1,  the  Korean  computer  companies  can  chocse 
the  point  to  produce  at  low  average  cost.  And  if  there  are 
no  competitors  in  that  field,  then  they  can  increase  the 
computer  price  accordingly.  That  is,  they  can  use  the  high 
pricing  policy  to  generate  the  high  profit  when  there  are  no 
competitors.  Also,  the  Korean  computer  companies  can  use  the 
low-ccst  strategy  in  order  to  gain  enough  profit  while 
driving  cut  the  foreign  competitors  in  domestic  marketing. 
Korean  government  announced  that  the  personal  computer  will 
he  imported  tax-free  from  foreign  countries  ir  1965. 
Therefore,  this  strategy  will  be  very  useful  for  Korean 
computer  companies  in  order  to  compete  with  foreign  competi¬ 
tors  in  the  near  future.  Furthermore,  the  labor  wage  of 


figure  4. 1  Overall  Cost  Leadership. 

Korea  is  cheap  in  comparison  Kith  the  well-developed  coun¬ 
tries  such  as  United  States  and  Japan.  Iherefore,  Korean 
computer  companies  can  use  the  above  strategy  effectively. 

c.  Diversification  and  Differentiation  Strategies. 

Korean  computer  companies  can  also  use  the 
liversif ication  and  Differentiation  strategies.  The  diver¬ 
sification  strategy  means  that  there  are  multiple  pricing 
strategies.  That  is,  they  can  produce  several  kinds  of 
products  in  order  to  compete  with  competitors.  For  example, 
Korean  computer  companies  can  produce  line  printers,  main¬ 
frames,  seme  automated  office  eguipment,  CfiTs,  etc..  And, 
the  computer  companies  can  take  a  losing  pricing  strategy  in 
cne  product,  but  still  they  can  get  a  profit  because  ether 
products  are  profitable.  The  purpose  of  the  losing  pricing 
strategy  is  to  drive  out  the  competitors.  In  addition  to 
the  aieve  Diversification  strategy,  Korean  computer  compa¬ 
nies  can  use  the  Differentiation  strategy. 
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The  Differentiation  strategy  is  one  cr  tne  most  generic 
strategies.  That  is,  it  is  one  of  differentiating  the 
product  cr  service  offered  by  the  firm,  creating  something 
that  is  perceived  industry-wide  as  being  unigue.  Amcnc  the 
above  Differentiation,  especially,  Korean  computer  companies 
can  use  the  Differentiation  of  the  product  or  service 
offered  by  the  firm  in  order  to  expand  the  domestic 
computer  marketing.  That  is,  Korea  has  four  large  cities, 
Seoul,  Eu-San,  Ir-Checn,  Dae-Gue.  In  general,  the  citizens 
cf  four  large  cities  have  stable  income  and  buying  power, 
which  is  desirable.  And  the  market  will  be  typical  cf  the 
national  cr  regional  economy  and  be  neither  depressed  nor 
computer  booming  as  the  result  of  purely  local  conditions. 
Therefore,  Korean  computer  companies  can  differentiate  the 
products  in  four  large  cities.  The  map  of  Korea  is  referred 
to  Appendix  B.  Also,  the  Korean  computer  companies  can 
promise  the  consumers  special  services  that  is  not 
provided  until  new  in  order  to  grow  the  computer  marketing. 
This  is  an  example  cf  special  services  for  the  consumers. 
If  one  consumer  wants  to  buy  a  computer,  then  the  company 
can  promise  that  they  will  install  your  computer,  provide 
special  warranties,  and  we  won't  charge  for  special 
services,  etc..  There  are  ether  examples  of  specific 
services  (maybe  not  concerned  with  computers).  In  terms  of 
specific  service  fields,  a  harber-shop  must  provide  good 
haircuts  with  a  minimum  of  waiting  by  customers.  The  tele¬ 
vision  repair  shep  most  repair  a  television  set  so  that  it 
"stamp  repaired"  for  at  least  a  normal  interval  of  time.  A 
photography  studio  acst  produce  a  reasonably  good  likeness 
cf  cne  who  sits  for  a  portrait.  [Bef.  20].  Of  course,  all 
economic  strategies  are  affected  by  several  environment 
circumstances.  In  ether  words,  the  theory  is  not  always 
egual  to  the  practice  in  real  life.  Similarly,  the 
Differentiation  strategy  alsc  has  the  some  risks.  Ey  using 


the  Eiff ereEtiation  strategy,  the  computer  companies  will 
set  tie  price  of  tleir  products  above  the  minimum  average 
cost  according  to  demand  curve.  But  it  will  cause  anctler 
company  to  take  benefit  of  this,  by  pricing  lower  than  that 
price . 

d.  local  Pcirt  strategy 

Some  economists  say  that  the  Focal  Point  is  rot 
a  eccncmic  strategy.  They  say  that  it  is  a  piece  of 
trickery.  £Be£.  8].  However,  most  economists  argued  that 
the  Iccal  feint  strategy  is  a  high-level  economic  strategy 
which  is  applied  to  the  people's  psychology.  Focal  points 
are  divided  into  three  kinds  of  strategies,  that  is,  price, 
product,  and  standards.  Ue  can  see  freguently,  sales  prices 
of  $1.59,  315.99,  310.97,  $199,  $289,  in  United  States. 
Ihis  is  an  example  of  focal  feints  in  terms  of  price.  The 
Korean  computer  companies  can  use  this  strategies.  Eowever, 
In  Kcrea,  the  unit  of  money  and  people's  psychology  are  much 
different  than  those  in  the  United  States.  Therefore,  they 
should  take  into  account  the  Korean's  psychology  when  they 
want  to  apply  the  Focal  Point  strategy.  These  are  good  exam¬ 
ples  cf  focal  point  in  terms  of  price  in  Korea,  for  exam¬ 
ples,  1259,000,  #289,000,  #279,000  (ref : $ 1=# 900) .  But,  on 
the  otter  hand,  #295,999,  #289,998,  #279,997  are  net  good 
examples  cf  focal  point.  Eecause,  the  Korean  consumers  are 
well  aware  cf  the  situation  already.  So,  the  consumers,  may 
think  it  is  a  piece  cf  trickery.  Also,  the  purpose  cf  Focal 
point  strategies  is  to  standardize  operations  within  each 
industry,  sc,  everyone  has  its  cwn  profit  and  will  net  fight 
each  ether. 
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V-  CO NCI CSICNS  AHE  fiECCM HEN DAIIONS 


This  thesis  project  explored  the  Korean  computer 
industry  ana  technology  and  provided  a  general  proposal  tor 
the  Korean  computer  company  which  covers: 

1.  A  general  proposal  for  the  near  future.  This  includes 
"software  houses"  activation,  development  of  a  single  market 
segment,  and  a  general  idea  for  solving  the  problems  of 
technical  personnel  shortage. 

2.  A  general  proposal  in  terms  of  the  distant  future.  This 
includes  social  policy,  computer  hesearch  and  Development 
Center’s  establishment,  and  semiconductor  company  establish¬ 
ment. 

3.  finally,  a  general  proposal  for  the  Korean  computer 
marketing  field.  This  includes  background  of  Korea  computer 
marketing  and  several  kinds  of  application  marketing  strat¬ 
egies. 

A  study  of  Korean  computer  companies  and  government  is  rot 
completed,  and  can  net  be.  This  thesis  is  a  general  proposal 
in  terms  of  social  and  economic  factor’s  rather  than  purely 
technclogical  factor’s.  Therefore,  the  author's  reccmmenca- 
tions  are: 

1.  To  continue  to  detail  the  general  proposals,  for  the 
Korean  computer  companies  and  government. 

2.  To  support  the  Korean  computer  industry  completely, 
including  studying  and  researching  the  technological 
factor's  proposals  for  the  Korean  computer  industry. 
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3.  1c  support  the  Korean  computer  industry  completely, 
including  the  proposed  solution  for  tne  problems  of  computer 
hardware  technical  personnel. 


AP|J8EII  A 

COflPABlSOH  OF  MABDFACTOBED  GOODS 

Ibis  Appendix  A  explores  the  major  characteristics  ox 
manufacture d  goods  of  major  Korea  computer  companies. 


1  Manufacturers 

J  Gold-Star 

1  Iri-Gem 

1  Mcdel 

j  lamicom 

i  Iri-Gem  30 

(CEO  mcdel 

|  Z-fiQ  A  (4M  EZ) 

|  6  502  ( 1  MHZ) 

j  SICE AG  £ 

i 

1 

j  ******* 

1 

1 

JType 

i  BCE, BAM 

]  BOM,  BAM 

jCapacity  cf 

j  BAE:16K 

|  BAM: 1 6K 

1  basic  system 

1  BCB:24K 

J  BOM: 12K 

1  Maximum 

1  BiE; 16K 

i  bam:64k 

JCapacity 

|  BCE:32K 

j  BOM: 1 2K 

| KEi ECAf E 

1 

1 

j***4*44** 

J 

J 

1  Alphanumeric 

i 

1 

I  (lype-mriter) 

)  standard 

J 

J  no  (63keys) 

J 

i Parallel 

1 

J  HO 

J 

J  yes 

Iccncecticn 

J 

1 

1 

i  i 

1  Full  accccntingj  no 

1 

|  no 

jKeytcard 

1 

-i - 

J 

72 


350 

375 


$62.  5 


i  Prici.nc 

1**44*44 

J  Cassette 
I  Meritor 
| Main-Eedy  (CPU, 
Jkey-kcard) 


3625 


$112.5— $162.5 

$625 


**********  4 ************ *********** ******** *********** 

***************************************************** 

i  Manui acturers 

J  Saa-Sung 

1  Korea  Commercial  J 

|  Model 

J 

J  Spc-1000 

^Spotlight  | 

—  | - - — - - —  J 

1  Storage 

1  1 

1  1 

|***4**« 

i  1 

J  Type 

|  BCt,RAM 

JBOM, monitor  ROM , BAH  J 

ICapacity  cf 

|  RCE:32K 

| ROM : 1 2K,  RAM: 1 6K  | 

l-basic  £ystem 

j  RAM: 70K 

jMonitor  RCM:2K  i 

1 

J  i 

|  Maiittua 

1  BAE:70K 

j  R AM : 48K  | 

ICap acity 

J  1 

1  Key-Ecai d 

1  ********* 

J Alp iar uaeric  ( 

1  Type-Writer) 

i 

1 

1 

1 

1  nc  (67keys) 

i  i 

i 

1 

i 

|  yes  {72keys) 

1 

J  Full  accounting 
|  Key tear d 

i 

1 

i  ro 

J 

1 

1  no 

Prixter 

**44*44 


Parallel 

connection 


Type 

Graphic 

I  Parallel 

i correction 

1  J€S 

i  Parai; 

1  connei 

I  yes 

Sof  t ware 

**4444444 

1 

1 

j - 

1 

1 

BASIC 

1  yes 

i  yes 

ASSIEElf f 

1  nc 

1  yes 

CCECI 

i  rc 

|  no 

Nuater  of  coojd 

1 

an ds. Statement 

si  155 

1  94 

,and  functions 


Functions  of  |  I 

Compiler  |  | 

**44444**4*  j  j 

Prccran  j  yes  1  yes 

Insertion  j  I 

I  I 

Modification  J  yes  I  yes 

Deletion  J  yes  J  yes 

Cursor  Control  J  yes  |  yes 

Line  Nuater  |  1—65535  J  0—65529 

Screen  Editor  J  yes  J  no 

Text  Edit  |  yes  I  y 


es 


1 - 

| Disjlaj 
iCaj ability 

1*4444444444 

jTert 

1 

IGrafiic 

1 

1 

1 

1 

|  32  <  16  (C*  £) 

1 

1 64*22  (H*  V ) 

| 64*46  <H*V) 

J 

i 

< 

|  64*16  (C*R) 

132*16  (C*R) 

J 

J  128*191  (H*  V) 

1  - - 

j  Pricinc 

1 

1 

j  44  4  44444 

1 

1 

IMoritor 

|  $125 

j  $123 

jPrirtei 

|  $1000 

J  $1000 

I 

|2iain-Ecdy  {CPU, 
I  cassette , key- 
i board) 


$625 


$62  0 


£P|EM£II  5 

THE  HIP  Cl  KOBE! 


IIST  OF  EFFEBENCES 


Graham,  Neill  E.,  Introduction  to  Computer  Science. 
West  tub.  Co. ,  1982  -  - - 


McGlyrn,  Daniel  1.,  Microprocessors- 1  ec  hr.  elegy 
Ar  chi tecture  and  Application*1^.  —ETIey-TnTer  science, 
1175 


Scccek,  E.,  Kinico routers  in  Data  Processing  and 
Simulation ,  Wile yrln£ersclence7”1 971  “ 


Pccch,  Udo  W.  ,  Williair  H.  Greene,  Gary  G.  Moss, 
Telecommunications  and  Networking.  Prentice-Eall. 
IhcT7~17a3 -  - - 


Deitel,  H .  M .  ,  An  Introduction  to  Operating  Systems, 
Addison- Wesley  FuE.”Co77“19lTT  ~ 


leventhal,  Lance  A.,  Introduction  to  micr  oprccesscr: 
software,  hardware,  programming.  Ere ntice-Haj.IT  ~Tnc7, 
19  cl- 


Earvez  Hasan,  Korea,  Johns  Hopkins  University  Press, 
1 S  77  - 


The  Management  and  Computer,  Korea  Monthly  Magazine, 
Tonga  Press,  Spill  TTSl- 


Shin-Iong-A.  Korea  Monthly  Magazine,  Donga  Press,  Cay 
1951 


Gere  Marvir,  John  Stubbe.  Elements  of  System  Analysis, 
Wo.  C.  Brown  Company  Publishers';  19H1  ~ 


Journal  Street  Kewspa  per .  Feb  21,  19  84 


Ean-Kcok  II  Bo,  Korea  Daily  Newspaper,  Jan  18,  1964 


Korea  Electronics  Industry  Development  Comaitte's 
Ha  qa zineT~9am~5 w a~Pre  ss . ~19  a  1  ” 


•’lie  Present  Status  of  the  United  States  Computer 
Industry”,  El A ,  Prentice-Hall,  Inc.,  1982 


”Ike  Computer  Components  Batio”,  Electronics,  lokvo 
Press,  19  82  -  1 


16 


'The  Present  Status  of 


Industry",  Jacan  Slectrcci.es 
1 S  €3  — fc - 


the  Japanese  Ccmjuter 
Industry .  lokyc  Press, 


iSI  17.  Fisher,  Franklin  M.  ,  James  w.  fickie,  Bichard  £. 

flarcke,  IBM  aid  the  U.S  Bata  Processing  Irdustrv. 
Pnager  Publishers,  T9S3 -  - - 


18.  Earronl  Iann,  Bay  Curnow,  The  Future  with 
tficrc  elect  tonics.  Nichcls  Pub.  Co.  ,  ~T57  9 

19.  Ccrtaca,  Janes  S.,  Managing  DP  Hardware, 

Prentice-Hall,  1983  —  - 


Ercca,  H.N.,  Jesting  G.  longenecker.  Small  Eusiness 
Management ,  Socth-Hesteir  Puh.  Co.,  1975 


31.  flaclernaa,  Ercce  J.,  Principles  of  Prcgranming 
larguages,  CBS  College  P ujblishiag,“T383  “  “ 


32.  Freeman  Peter,  Jnthonj  I.  Wasserman,  Soft  ware  Design 
Techniques.  IEEE  Computer  Society,  1983“  “ 


Porter, 


BIBIICGEAPHY 

Competitive  Strdtep y/  Pre ntice-Kall 


Michael  E 


INITIAL  DISIE3BUTI0N  LIST 


Nc.  Copies 


1.  Cefense  Technical  Information  Center  2 

Carnercn  Staticr 

Alexandria,  Virginia  22314 

2.  library,  Code  0142  2 

Naval  Postgraduate  Schccl 

Hcnterey,  California  93943 

3.  lepartment  Chairnan,  Code  52  2 

lepartnent  cf  Ccnputer  Science 

Naval  Postgraduate  Schccl 
Hcnterey,  California  93943 

4.  Professor  C.  B. denes.  Code  54Js  1 

lepartment  cf  Administrative  Science 

Naval  Postgraduate  Schccl 
Hcnterey,  California  93943 

5.  Professor  U.  B.  Fodres ,  Cede  56  1 

repartnent  cf  Ccnputer  Science 

Naval  Postgraduate  School 
Hcnterey,  California  93943 

6.  Eva  Sac  Kim,  7 

lepartnent  cf  Communication 

Eecublic  of  Korea  Naval  Headquarters 


Secul  150-09,  Korea 

7.  Computer  Technology  Curricular  Officer,  Code  37  1 

Naval  Postgraduate  Schccl 
Hcnterey,  California  93943 

£.  lilrary.  Code  1-1  1 

Naval  academy 
Chir-Hae  602-00,  Korea 

library.  Code  1-1 
Naval  Command  arc  Staff  College 
Chir-Hae  602-00,  Korea 


c 


1 


END 

FILMED 

4-85 

DTIC 


